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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The laser control unit characterized by to have a comparison means compare 
with the output voltage and the reference voltage of said current-electrical-potential- 
difference conversion means a photodetection means detect the output of semiconductor 
laser, and a current-electrical-potential-difference conversion means change the output 
current of said photodetection means into an electrical potential difference, an integral 
means perform charge and discharge according to the output of said comparison means, 
and a voltage-current conversion means transform into a current the electrical potential 
difference charged by said integral means, and supply semiconductor laser. 
[Claim 2] Said integral means is a laser control unit according to claim 1 characterized by 
having a switching means, making said switching means into an ON state when 
performing quantity of light stabilization actuation of said semiconductor laser, and 
making said switching means into an OFF state when performing modulation actuation of 
said laser. 

[Claim 3] A quantity of light setup of said semiconductor laser is claim 1 and the laser 
control unit of two publications which are characterized by carrying out by carrying out 
adjustable [ of said reference voltage ]. 

[Claim 4] Said voltage-current conversion means is a laser control unit according to 
claim 2 characterized by making said current driving means always drive in case 
semiconductor laser has the current driving means which passes the current below the 
threshold current which causes an optical oscillation to said semiconductor laser and 
modulates said semiconductor laser. 
DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laser control unit which stabilizes 

the optical output of semiconductor laser. 

[0002] 

[Description of the Prior Art] Although semiconductor laser has been applied in various 
fields in recent years, it has been important conditions to stabilize laser intensity in every 
field. In case the optical output of semiconductor laser is switched to a multistage story 
and used especially properly, stabilization of the optical output at the time of this switch 
is an important problem. Furthermore, since temperature dependence of semiconductor 
laser is large, an optical output changes sharply also by few temperature changes, and 



stabilization of an optical output is much more difficult for it. 

[0003] By the way, semiconductor laser has the property which is very much easy to 
damage to abnormal current and abnormal voltage. Conventionally, on the occasion of 
stabilization of laser intensity, abnormal current flowed to semiconductor laser, or 
abnormal voltage might be impressed, and the rate of breakage of semiconductor laser 
was large. Moreover, the transistor for a modulation is conventionally used for the 
modulation of semiconductor laser. Usually, modulation frequency of this transistor for a 
modulation is performed by about 4-10MHz, and quick responsibility is required. 
Therefore, the transistor for a modulation is for RFs and is adopted. However, power loss 
arose in relation with a junction capacitance, and the transistor for high frequency had the 
problem that the transistor of a high current had to be arranged so that it may compensate 
this power loss. 
[0004] 

[Problem(s) to be Solved by the Invention] While accomplishing this invention in view of 
the above-mentioned situation and aiming at improvement in precision in stabilization of 
the optical output of semiconductor laser, the failure rate of semiconductor laser can be 
reduced sharply, without abnormal current etc. flowing on the occasion of stabilization, 
and power loss is reduced, responsibility is good and control of a minute optical output is 
also aimed at offering a possible laser control unit. 
[0005] 

[Means for Solving the Problem] A laser control means according to claim 1 has a 
comparison means compare with the output voltage and the reference voltage of said 
current-electrical-potential-difference conversion means a photodetection means detect 
the output of semiconductor laser, and a current-electrical-potential-difference conversion 
means change the output current of said photodetection means into an electrical potential 
difference, an integral means perform charge and discharge according to the output of 
said comparison means, and a voltage-current conversion means transform into a current 
the electrical potential difference charged by said integral means, and supply 
semiconductor laser. 

[0006] Said integral means has a switching means, when performing quantity of light 

stabilization actuation of said semiconductor laser, it makes said switching means ON 

condition, and a laser control device according to claim 2 makes said switching means an 

OFF condition, when performing modulation actuation of said laser. 

[0007] A laser control unit according to claim 3 performs a quantity of light setup of said 

semiconductor laser by carrying out adjustable [ of said reference voltage ]. 

[0008] A laser control unit according to claim 4 makes said current driving means always 

drive, in case said voltage-current conversion means has the current driving means which 

passes the current below the threshold current from which semiconductor laser starts an 

optical oscillation to said semiconductor laser and modulates said semiconductor laser. 

[0009] 

[Function] According to that comparison result after a photodetection means' detecting 
the optical output of semiconductor laser according to the laser control unit according to 
claim 1, changing the output current of this photodetection means into an electrical 
potential difference with a current-electrical-potential-difference conversion means and 
comparing with the reference voltage of a comparison means, an integral means performs 
charge and discharge, the charge electrical potential difference of an integral means is 



further transformed into a current with a voltage-current conversion means, and it is made 
to supply semiconductor laser. 

[0010] Therefore, it will be controlled so that the optical output of semiconductor laser 
becomes fixed, and stabilization of an optical output with a very high precision can be 
attained irrespective of temperature fluctuation. Since especially the comparison means 
has the cis- TERISHISU property, its stabilization of a comparative judgment improves 
and it can be contributed to the improvement in precision of stabilization of an optical 
output. 

[001 1] Moreover, since a current is gradually raised by quite late time amount by work of 
an integral means when semiconductor laser is turned on, abnormal current does not flow 
to semiconductor laser and the failure rate of semiconductor laser is reduced sharply. 
[0012] Furthermore, since the optical output of optical output setting reference voltage 
and semiconductor laser is in proportionality, an exact optical output setup can be 
performed. 

[0013] Since according to the laser control device according to claim 2 the switching 
means formed in the integral means is set to ON in the case of quantity of light 
stabilization actuation of semiconductor laser and is made into an OFF state in the case of 
modulation actuation, stabilization of the optical output of semiconductor laser can be 
ensured. 

[0014] Since a quantity of light setup of semiconductor laser is performed by carrying out 
adjustable [ of the reference voltage ] according to the laser control unit according to 
claim 3, a minute optical output is controllable by changing reference voltage. 
[0015] According to the laser control unit according to claim 4, in case semiconductor 
laser is modulated, since the current below the threshold current which causes an optical 
oscillation is supplied to semiconductor laser by actuation of a current driving means, 
responsibility can control semiconductor laser by the good condition, without being 
accompanied by power loss using the current driving means of small power. 
[0016] 

[Example] It explains referring to one example of the illustration which applied this 
invention hereafter. 

[0017] Drawing 1 is the block diagram of the system for recording information on a 
record medium by the laser beam. The information on the host side systems 1 (a 
computer, body of a word processor, etc.) which deliver information is given to the data 
control section 2. In the data control section 2, the information given from the host side 
system 1 is changed into the data of dot correspondence, and it memorizes in page 
memory. 

[0018] The data of this memorized dot image are sent out to the printing control section 
100. 

[0019] In the printing control section 100, by modulating a laser beam for the inputted 
dot image data, it writes in on a record medium, the development imprint of it is carried 
out, and said dot image data is printed on a record form. 

[0020] Drawing 2 shows the device detail drawing with a video interface of a printer 300, 
and a printer 300 contains the printing control section 100 of drawing 2 . 
[0021] In drawing 2 , the photo conductor as image support for 300 to record the body of 
a printer by the laser beam, and for 301 record information and 302 consist of two or 
more red LED with the electric discharge lamp for discharging the charge of said photo 



conductor 301 to an initial state. 303 is an electric discharge lamp for gathering imprint 
effectiveness, and consists of two or more red LED like said electric discharge lamp 302. 
An imprint charger for an electrification charger for 304 to electrify said photo conductor 
301 in predetermined potential uniformly and 305 to make a form imprinting the toner 
developed on said photo conductor 301 and 306 are the exfoliation chargers for making 
the form after an imprint separate from said photo conductor. 

[0022] A development counter for 307 to make the electrostatic latent image written in by 
the laser beam on said photo conductor 301 developing and 308 are the components of 
said development counter 307, are a magnet roller for making said toner adhere to the 
electrostatic latent image on said photo conductor 301, and rotate in the direction of an 
arrow head. 

[0023] The auto toner probe for 309 contacting the developer of said magnet roller and 
measuring the toner ratio concentration of a developer and 310 are the cleaning blades for 
removing the toner which remains on said photo conductor 301 after an imprint. 
[0024] A scanning motor for the polygon mirror of eight face pieces for a laser-scanner 
unit for 3 1 1 to scan a laser beam, become irregular and record the video data inputted 
from the data control section on said photo conductor 301, and 312 to draw the laser 
beam from a laser diode on said photo conductor 301 and 313 to rotate said polygon 
mirror 3 12 at high speed and 314 are the f-theta lenses for making regularity the scan 
speed of the laser beam on said photo conductor 301.315 and 3 16 are the reflective 
mirrors for leading the laser beam from said scanner unit 3 1 1 to said photo conductor 
301. 

[0025] An upper case feeding roller for the upper case side cassette by which 317 can 
contain 500 sheets of forms, and 318 to pick out one sheet of form at a time from said 
upper case cassette 317, the upper-case-paper-less switch which detects that the form of 
319 was exhausted to said upper case cassette 317, and 320 are upper case cassette size 
pilot switches which have been prepared in said upper case cassette 317 and which 
consisted of 4 bits which detects the mark for size discernment. In 321, a lower-berth 
feeding roller and 323 show a lower-berth-paper-less switch, and 324 shows a lower- 
berth cassette size pilot switch, respectively. Moreover, it has usable structure also in the 
cassette which can contain a lower-berth side 250 sheets in an upper case side. 
[0026] The feed roller for manual bypass for the manual feed switch which detects the 
form with which 326 was inserted from the manual bypass guide 325, and 327 to convey 
the form, after insertion is checked by said manual feed switch 326, and 328 are manual 
stop switches which detect the form conveyed with said manual paper feed roller 327. 
[0027] A resist roller for 329 to make it take the synchronization with the image and form 
which were developed on said photo conductor 301, and 330 with said exfoliation 
charger 306 The separated form to a fixing assembly A thermistor for a heater lamp for a 
fixing assembly for the conveyance belt for conveying and 33 1 to fix the toner on the 
imprinted form and 332 to heat the roller for fixing, and for 333 heat said fixing roller 
and 334 to detect the skin temperature of said fixing roller and 335 A delivery roller, 336 
is a delivery switch for detecting the form discharged from said fixing assembly 331. 
[0028] A cooling fan for 337 to cool the inside of a printer 300, the high-pressure 
transformer which 338 makes generate the high-pressure electrical potential difference 
impressed to said electrification charger 304, the imprint charger 305, the exfoliation 
charger 306 and said development counter, and a magnet roller 308, respectively, the 



power unit which generates DC electrical potential difference on which 339 is used for 
each control, and 340 are PC board units which control a printer 300. 
[0029] 342 is a drum temperature sensor for detecting the temperature of a photo 
conductor 301 established near the photo conductor 301, and the very small thermistor of 
thermal resistance is used. 

[0030] Drawing 3 is the perspective view showing the outline of the part for performing 
information record to said photo conductor 301 by the laser beam. In drawing 3 , the laser 
beam which came out from semiconductor laser 344 is amended by the collimator lens 
343 at parallel light, and is applied to the 1st page in which eight face pieces of the 
polygon mirror 313 have the parallel light. The laser beam which carried out incidence of 
it to said polygon mirror since the polygon mirror 313 was carrying out high-speed 
rotation in the direction of an arrow head by the scanning motor 312 lets the f-theta lens 
314 pass, and the range of the beam scanning zone 348 is scanned rightward from the 
left. Some laser beams in the beam scanning zone 348 are led to the beam detector 346 by 
the reflective mirror 345. Therefore, said beam detector 346 detects the laser beam 
scanned for every one horizontal scanning by the 1st page of said polygon mirror 313. 
Moreover, the laser beam by which incidence is not carried out to the reflective mirror 
345 in the beam scanning zone 348 is irradiated by said photo conductor 301. The place 
where the laser beam on the photo conductor 301 in drawing 3 is scanned is shown in 
349. 304 shows an electrification charger and 347 shows a form, respectively. In 
addition, as shown in drawin g 2 , when the laser beam which passed the f-theta lens 314 
is not irradiated by the direct photo conductor 301 but an actual printer is reflected by the 
reflective mirrors 315 and 316, ********** d oes no t illustrate the reflective mirrors 315 
and 3 16 for convenience in drawing 3 to a photo conductor 301 . The laser beam which 
passed the f-theta lens 314 is shown so that the direct photo conductor 301 may irradiate. 
[0031] Here, the configuration of said reflective mirror 345 is explained with reference to 
drawing 42 . As shown in this drawing, it is attached on the screw 455 through the flat 
spring 454 on the supporter material 456 located outside a beam incidence field, the fine- 
tuning screw 457 is formed in the lower part of this flat spring 454, and this reflective 
mirror 345 can change now the include angle of the reflective mirror 345. 
[0032] The laser-scanner unit shown in drawing 3 and drawing 42 is intercepted from the 
outside so that clearly also from the place shown in drawing 2 , and he is trying for a 
scanning beam not to leak. And the detection result of the beam detection by the beam 
detector 346 is displayed in the proper location of the scan panel shown in drawing 6 . 
[0033] Drawing 4 is the explanatory view of the pass-before resist roller sensor 394. The 
purpose of the pass-before resist roller sensor 394 detects the form at the time of cassette 
feeding to the manual stop switch 328 in drawing 2 performing only detection of a 
manual bypass form. In drawing 4 , paper is fed to the form to which paper was fed from 
the upper case cassette 317 and the lower-berth cassette 321 by one of the upper case 
feeding roller 318 and the lower-berth feeding rollers 322 even to the resist roller 329 
along with a form guide plate. At this time, the light which came out from the light 
emitting diode 393 when feeding was performed correctly can check the form to which 
paper was fed when it was intercepted with a form and light did not go into said pass- 
before resist roller sensor 394. Moreover, since a form does not reach to the location of 
said pass-before resist roller sensor and incidence of the light from said light emitting 
diode 393 is continuing being carried out to said pass-before resist roller sensor when 



feeding is not able to carry out correctly, it can recognize that paper was not fed to the 
form. 

[0034] Drawing 5 is the schematic diagram of the reversal tray 381 which is an option 
unit. Usually, the tray 397 of a noninverting form is attached in the appearance shown in 
the printer 300 at drawing 2 . When such a noninverting form is used, since it turns down, 
since data must be sent out from the last page, the first print form has the fault to which 
the file approach of the information on a host system 1 becomes complicated from 
information delivery equipment (host system 1). Therefore, in order to compensate said 
fault, this reversal tray 381 is indispensable. 

[0035] The form which passed the delivery roller 335 of a printer 300 in drawing 5 is 
contained with the reversed mold with the time of passing said delivery roller 335 on a 
tray 384 with the conveyance roller 382,383. Therefore, although the first page is the 
bottom since the printing side of a form has turned down, from a tray 384, if drawing and 
the printing side of a form are made into a side front, the first page can turn up, the last 
page will turn them down, and the fault of the above-mentioned noninverting form tray 
397 can solve a form. In addition, 385 is a form stopper and can be made to slide in this 
drawing according to the conveyance lay length of a print form. Light emitting diode for 
a delivery switch for a form presser-foot actuator for 388 to prevent the relief of the form 
contained by the tray and 395 to check that the form has been normally contained by the 
tray 384 and 391 to check the existence of the form in a tray 384 and 392 are the tray 
sensors by the side of light-receiving. When a form 390 is in a tray 384, light does not 
shine upon the tray sensor 392, but when there is no form 390, and light shines upon the 
tray sensor 392, the existence of a form 390 can be detected. 

[0036] The other examples of form existence and a formful of a detecting element are 
shown in drawing 44 . while this forms an actuator 388 focusing on the rotation 
supporting point 386 ~ the upper part ~ a lever 398 ~ forming successively ~ the tip of a 
lever 398 ~ isolation - a means ~ a solenoid 389 and discharge ~ a means — it energizes 
in the any 1 direction with the coil 387, and he moves a lever 398 according to the 
condition that paper is contained by the paper stowage 390, and is trying to detect the 
condition at this time with the detection means 401,402, for example, two or more 
sensors In the various conditions of an actuator 388, "those with paper" and the location 
of a3 will be [ the location of al / "paper is full" and the location of a2 ] in the condition 
of "having no paper." printing when said isolation means 389 should isolate an actuator 
388 while discharge migration of the form 390 is carried out into a paper output tray 384 
at least, and a form should be detected ~ working or during a halt, a solenoid 389 
becomes off synchronizing with the condition signal at that time, the elongation of an 
actuator 388 is canceled, and detection actuation is performed. For this reason, trouble 
does not arise in discharge actuation, without the discharge tip of a form 390 colliding 
with an actuator 388. 

[0037] In addition, the form sent in a paper output tray is detected by the delivery switch 
395 for every sheet, it counts with the delivery memory counter (RAM 107 of drawing 3 ) 
which these contents mention later, and number of sheets is detected. And if it becomes 
"full [ paper ]", while being displayed on the tray full lamp 358 of drawing 6 , said 
memory counter is cleared. 

[0038] Drawing 6 is the detail drawing of the control panel of a printer 300. 

[0039] In drawing 6 , in 350, top covering of a printer 300 and 351 become a front cover, 



352 has become maintenance covering, and when a paper jam, toner supply, etc. arise, 
said front cover 35 1 is opened in the direction of an arrow head, and processes. 
Moreover, although said maintenance covering 352 has structure opened in the upper 
part, it has structure which cannot be opened unless it is in the condition which opened 
said front cover 35 1 in the direction of an arrow head, and prevents an operator's 
operation mistake. 

[0040] 353 is the mechanical counter of 6 figures and is carried out plus 1 for every 
printing to one sheet of form. The select switch with which 354 selects online/off-line, 
and 355 correspond to said select switch 354. The Select light turned on at the time of 
online, and 356 by the seven segment LED of a single figure The contents of an error at 
the time of a serviceman call, The mode number at the time of maintenance mode etc. 
The numerical indicator to display, the line indicator which indicates that, as for 357, the 
power source is supplied to the printer 300, the tray full lamp which tells that 358 is full 
of a print form to said reversal form tray unit 381, and 359 the detail of the operating 
state of a printer The color LCD drop to display is shown, respectively. The total counter 

353 thru/or the LCD drop 359 explained until now is always operated or displayed. Next, 
the part which cannot be operated unless it opens said maintenance covering 352 is 
explained. Only a serviceman operates the following parts. 

[0041] The maintenance switch for selection of maintenance mode and exchange mode in 
403, the display lamp in which it is shown that 406 is in a maintenance mode condition, 
the display lamp in which it is shown that 407 is in an exchange mode condition, and 404 
selection of the mode of operation NO at the time of each mode The selecting switch to 
perform, the thing **** selection lamp which 408 can selection operate by said selecting 
switch 404, and 405 Selection and the above-mentioned maintenance in test print mode, 
The test switch for performing exchange and actuation in each mode condition of a test 
print, the volume for the Maine exposure adjustment which 360 mentions later, and 361 
show the volume for shadow exposure adjustment, respectively. Moreover, by hand, said 
not both volumes of 360,361 can be turned, where it has the structure where the driver for 
adjustment is inserted and turned and said maintenance covering 352 is opened. 
[0042] Drawing 7 is the detail drawing of said LCD drop 359, and explains the function 
of each display segment below. 

[0043] 371,372 is a segment which shows standby of a printer 300, a ready state, etc., and 
371,372 switches off only 371 by the 371,372 concurrent LGT and the ready state at the 
time of lighting and print actuation at the time of the standby to a fixing assembly ready. 
[0044] 373 blinks at the time of jam generating of the feed section, and the segment 
which shows the feed condition also blinks it to coincidence. Namely, the lower-berth 
cassette 363 blinks at the time of the upper case cassette 364 and a lower-berth cassette at 
the time of the manual bypass assignment 365 and upper case cassette mode at the time 
of manual bypass mode. In the case of a conveyance system (resist roller 329 or 
subsequent ones) jam, 374 blinks. A feed segment as well as [ at this time ] a feed jam 
blinks to coincidence. The toner collected by the cleaning blade 3 10 of drawing 2 blinks 
375, when the toner back (not shown) is full. 376 blinks, when a toner is lost in the toner 
hopper (not shown) of a development counter 307. 377,378 blinks, when the serviceman 
error mentioned later occurs. 379 blinks, when the operator call mentioned later occurs. 
380 blinks, when there is no form in the cassette chosen. 362 displays the size of the 
paper chosen. For example, the upper case cassette side is chosen, if it is the form 



cassette of A4 length, A4-R will light up, and if A6 is chosen in manual bypass mode, A6 
will light up. When, as for 363, the lower-berth side cassette is chosen and, as for lighting 
and 364, the upper case side cassette is chosen, lighting and 365 are turned on when 
manual bypass is chosen. 366 expresses the configuration of a printer 300, lighting and 
367 always express a photo conductor 301, lighting and 368 always express the up 
configuration of a printer 300, and lighting and 369 always turn on said 368 by turns at 
the time of a conveyance section jam (at the time [ Said 374 ] of flashing) except the time 
of a conveyance section jam. 370 is five segments which display the conveyance 
condition of a form, and while one segment lights up from right-hand side to left-hand 
side, it moves. 

[0045] Drawing 8 is the outline block diagram of the data control section 2 in said 
drawing 1 . The character code information and image information which have been sent 
out from the host side system 1 are made to memorize after data conversion in the data 
control section 2 on the page memory 20 corresponding to a dot corresponding to the 
printing area on the form of a printer 300. Moreover, the data on the memorized page 
memory 20 are sent out to a printer 300, and printing actuation is made to perform. 
[0046] It consists of the data control sections 2 so that two kinds of information may be 
received. That is, it is character code information (JIS eight-level code etc.), and in this 
case, with a character generator 15, one generates the character pattern corresponding to 
that character code, and it memorizes the dot information on a character pattern on the 
page memory 20. Another side is image information, and in this case, since it is already 
inputted in the form of dot information, it memorizes on the page memory 20 as it is. 
Henceforth, the outline of the data control section 2 is explained with reference to 
drawing 8 . 

[0047] The information on the host side system 1 is sent to an interface 50 through a 
signal line SO 1, and said information is further memorized by the data latch 3. 
[0048] The signal line SO 2 of an interface 50 and a host system 1 is sent out from the 
host side system 1. The signal line SO 3 for control of the strobe signal of data and others 
is the busy signal and status signal line from a data control unit. 

[0049] A format of the information sent from the host side system 1 is shown in drawing 
9 and drawing 10 . The alphabetic character identification code which shows that the 
example of a format of drawing 9 is the format in the case of character code information, 
and is character code information, and the paper size code which shows the size of the 
form to print are contained in the beginning for 1 page. Character code data are contained 
henceforth in order of the 1st line and ~ of 2nd line the n-th line, and the END code 
which finally shows the end of data of the page is contained. Moreover, the character 
code data for one line consist of the code which shows a character size, the character 
code, and the LF code showing the delimiter of data of one line. 
[0050] Drawing 10 is the format in the case of image information, and the image 
identification code which shows image information, and the paper size identification code 
which shows the size of the form to print are contained in the beginning of the data for 1 
page. Henceforth, image data is contained in order of one line and two lines ~ m lines. 
Moreover, since it is specified with said paper size discernment data, data of one line are 
automatically distinguished by counting by the data specified in the data control section 2 
side. 

[0051] The input from a distributor 4 is processed as follows. The information which 



always went into the distributor 4 with the output line SO 4 is inputted into the decoder 5 
from the distributor 4. First, if the case of character code information is described, and the 
alphabetic character identification code of dra wing 9 is inputted into a decoder 5, the 
output of a decoder 5 will be inputted into the main control section 6 through a signal line 
SO 5. In the main control section 6, it distinguishes that the information inputted is 
character code information, and the following paper size data are inputted into the page 
code buffer control circuit 7 to a distributor 4 with a signal line SO 6, and an appearance 
command is carried out. Therefore, paper size data are inputted into a page code buffer 
control circuit through data-line S07 from a distributor 4. Next, the continuing data to the 
1st line and — of 2nd line the n-th line are inputted into a page code buffer through data- 
line S08 from a distributor 4. Character code data are memorized by the memory area on 
the page code buffer 9 specified by the address counter 8 at this time. If the input of the 
character code information for 1 page is completed to a page code buffer and the END 
code of drawing 9 is detected by the decoder 5, the END code detection will be told to 
the main control section 6 and the page code buffer control circuit 7 with signal lines S05 
and S09, respectively. The page buffer control circuit's 7 check of that the character code 
input for 1 page to a page code buffer was completed with the signal line SO 9 performs 
the data storage in the dot unit to the page memory 20. 

[0052] Correspondence with the room on the page memory 20 and a form is shown in 
drawing 1 1 . In drawing 1 1 , a broken line shows the outside of each form. 25 [ namely, ] 
~ the tip (each size community) of a form, and 24 ~ the left end (each size community) 
of a form, and 28 ~ in the right end of A3 size form, and 3 1 , the back end of A5 size 
form and 30 show the back end of A4 size form, and, as for the right end of A5 size form, 
and 27, 29 shows [ the right end of A4 size form, and 26 ] the back end of A3 size form, 
respectively. 32 shows the point of the address ADR of the address counter 19 for read- 
out, and the address counter 18 for writing (0 0). Both ADR (0 0) expresses that the 
perpendicular direction address (ADRV) and the horizontal address (ADRH) are "0" 
here. That is, the address counter 18 for writing and the address counter 19 for read-out 
are realized from the perpendicular direction address (ADRV) and the horizontal address 
(ADRH), as shown in drawing 12 , ADRV expresses the perpendicular direction address 
( drawing 1 1 arrow head b), and ADRH expresses the horizontal address ( drawing 1 1 
arrow head c). 

[0053] As for the level address (A3 HE) of the last of A3 size form, and 44, 43 is [ the 
level address (A4 HE) of A4 size form and 45 ] the level addresses (A5 HE) of A5 size 
form. Similarly, in 46, the perpendicular address (A3VE) of the last of A3 size form and 
47 express the perpendicular address (A4VE) of A4 size, and 48 expresses the 
perpendicular address (A5VE) of A5 size. As for 33, perpendicular address ADRV=0 of 
A3 size, the point ADR of level address ADRH=A3 HE (O, A3 HE), and 34 show ADR 
(O, A5 HE) similarly, respectively, as for ADR (O, A4 HE) and 35. Moreover, as for 36, 
the point ADR (A3 VE and O) of perpendicular address ADRV= (A3 VE) of A3 size and 
level address ADRH=0 and 37 show ADR (A5VE, 0) similarly, respectively, as for ADR 
(A4 VE and O) and 38. 39 - the point ADR of perpendicular address ADRV=A3VE of 
A3 size, and level address ADRH=A3 HE (A3VE, A3 HE) - similarly, 40 shows ADR 
(A4VE, A4 HE) and 41 shows ADR (A5VE, A5 HE), respectively. Storage in the dot 
image of the character pattern to the page memory 20 with the above rooms is performed 
as follows. Character-size data of the 1st line are read through a signal line S10 in the 



page code buffer control circuit 7 from the page code buffer 9. 40x40 and two sorts of 
fonts of 32x32 dots have been to the base, and the class of character size in this example 
distinguishes a character size in read character-size code, and sends [ in the page code 
buffer control circuit 7 ] the distinction signal to the page memory control circuit 17 
through a signal line S 13 to a character generator 15 through a signal line SI 1, 
respectively. In the page memory control circuit 17, control of a paragraph pitch and a 
character pitch is performed, and character-size area is switched with a character 
generator 15 with said character- size distinction signal, respectively. 
[0054] The character code after character-size data is transmitted to the area specified as 
the line buffer 10 with the memory space for one line with the line address counter 1 1 . 
After the transfer to the line buffer 10 of the character code data for one line is 
completed, the line address counter 1 1 returns to the initial address (0). First, the writing 
to the page memory 20 of Rhine ( drawin g 1 1 , Rhine, 57) of the 1st character- font 
perpendicular direction is performed. Here, Rhine / scanning counter 13 is set to initial 
value (0 0), and the value of the address counter 18 for a store serves as ADR (0 0). The 
character code data of the line buffer 10 are latched to the output latch 12 in order in 
order to perform read-out in the cycle of sequential regularity and to take the 
synchronization with a line counter 13 from a top digit. If a top character code (this 
example "T" alphabetic character) is latched to the output latch 12, the output of the 
character code, and the Rhine / scanning counter 13 will be compounded in the synthetic 
circuit 14, and it will be inputted into a character generator 15 as a character-pattern 
select code of a character generator 15. Here, if the configuration of Rhine / scanning 
counter 13 is explained, 6 bits of high orders have become the counter, i.e., the counter of 
the lengthwise direction of a character pattern, which counts a scan line, zero to 39 
****** ? in the case of the alphabetic character of 40x40 dots, it will count by the 
paragraph pitch control line, and it will return to "0." The low order triplet serves as a 
counter of the longitudinal direction of a character pattern, in the case of the font of 
40x40 dots, it counts by 0-4 plus character-pitch control, and it returns to "0" (the output 
of a character generator 15 is because 8 bits is parallel). 

[0055] Hereafter, the actuation in for spacing of 8 bits of the lengthwise direction of a 
part for spacing of 8 bits of the longitudinal direction of a font size 40x40 and an 
alphabetic character and an alphabetic character is explained. If a top character code 
("T") is set to the output latch 12 as mentioned above, the output of the character code, 
and the Rhine / scanning counter 13 will be compounded in the synthetic circuit 14, and it 
will be inputted into a character generator 15 as a character-pattern select code of a 
character generator 15. At this time, since the value of Rhine / scanning counter is (0, 0), 
the data (8 bits) of eye lengthwise direction "0" Rhine eye and longitudinal direction "0" 
watch of that character pattern are outputted to the output of a character generator 15. The 
output data of a character generator 15 are written in the address on the page memory 20 
which was once latched to the output latch 16 and was specified as him by the page 
memory control circuit 17 with the address counter 18 for a store, in order [ to the page 
memory 20 ] to take the synchronization of writing. In this case, since the value of the 
address counter 18 for a store serves as ADR (0 0), it is written in the address of the 
perpendicular address "0" and level address "0." And after the store of 1 byte of character 
pattern is completed, the value of Rhine / scanning counter changes to (0, 1), and the 
value of the address counter 18 for a store also changes to ADR (0 1). Therefore, after the 



data of eye lengthwise direction "0" Rhine eye and longitudinal direction "1" watch of a 
character pattern are outputted to the output of a character generator 15 and being latched 
to the output latch 16 like the above-mentioned, it is written in the ADR (0 1) address of 
the page memory 20. Thus, after the writing of the data of the last (data of the "4th" 
watch) of the lengthwise direction "0" Rhine eye of one character pattern is completed, in 
the value of Rhine / scanning counter, (0, 5), and the address counter 18 for a store serve 
as ADR (0 5). Since spacing of the longitudinal direction of an alphabetic character is 8 
dots (1 byte), the output of a character generator 15 is compulsorily set to "0" altogether 
by the command from the page code buffer control circuit 7, "0" is written in the ADR (0 
5) address of the page memory 20, after write-in actuation termination, a line address 
counter is added "1" and the following character code is set to the output latch 12 from 
the line buffer 10. Moreover, (0, 0), and the address counter 18 for a store are set to ADR 
(0 6) by Rhine / scanning counter. Therefore, as for a degree, write-in actuation to the 
page memory 20 of the data of the character-pattern lengthwise direction "0" Rhine eye 
of "0" is performed. At this time, the address counter 18 for a store carries out sequential 
count-up with ADR (0 6), (0, 7), (0, 8), (0, 9), and (0, A), and writes the character-pattern 
data of O in the address specified with the address counter 18 for a store, respectively. 
And if the value of (0, B) Rhine / scanning counter 13 is set to (0, 5) by the value of the 
address counter 18 for a store, "0" is written in the page memory 20 like the above- 
mentioned, after write-in actuation termination, a line address counter will be added " 1 " 
and the following character code will be set to the output latch 12 from the line buffer 10. 
[0056] Moreover, (0, 0), and the address counter 18 for a store are set to ADR (0 C) by 
Rhine / scanning counter 13. Thus, the writing to the page memory 20 of the character- 
pattern data of a lengthwise direction "0" Rhine eye is performed one by one, and if the 
"LF" code is outputted to the output of the line buffer 10, the "LF" code detecting signal 
will be told to the page code buffer control circuit 7 through an output line S14, and 
write-in actuation of the character pattern from a character generator 15 will stop. And 
after it, sequential plus "1" is carried out and the address counter 18 for a store writes "0" 
in the page memory 20 compulsorily. And if present A3 size is specified and the value of 
the address counter 18 for a store will become 33 points of the value, i.e., drawing 1 1 , of 
ADR (0 A3 HE), 18(0) Rhine / ADR (1 0), line address counter 1 1, and scan counter 13 
will be set to (1, 0) for the address counter 18 for a store after said compulsive "0" write- 
in actuation, respectively. And "T" which is a top character code is again set to the output 
latch 12 from the line buffer 10. And the character-pattern data of the lengthwise 
direction "1" Rhine eye of a character pattern are written in **-JIMEMORI 20. The 
lengthwise direction "2", "3" which are a character pattern similarly — Termination of the 
write-in actuation to "39" Rhine eye sets [ the address counter 18 for a store ] (0) Rhine / 
scanning counter 13 to (28, 0) for ADR (28 0) and the line address counter 11, 
respectively. Although write-in actuation of the character-pattern data for one line is 
termination above, since a paragraph pitch is next every 48 lines, it remains, and "0" is 
compulsorily written in the page memory 20 by eight lines. And after the writing of "0" 
for eight lines is completed, the line address counter 1 1 is set to the point (30 0), i.e., 
ADR, of 61 of drawing 1 1 , and (0) Rhine / scanning counter is set to initial value (0 0) 
for the address value of the address counter 18 for a store, respectively. All write-in 
actuation that also contained the paragraph pitch for one line now is completed. And the 
character code data of the 2nd line as follows are transmitted to the line buffer 10 from 



the page code buffer 9. After a character code data transfer is completed, the line address 
counter 1 1 returns to the initial address (0). Then, the writing of character-pattern data of 
the 2nd line is performed in the same actuation as the writing of character-pattern data of 
the 1st line. Therefore, completion of all of write-in actuation of the 2nd line of character- 
pattern data sets [ the address value of the address counter for a store ] (0) Rhine / 
scanning counter to (0, 0) for ADR (60 0) and the line address counter 11, respectively. 
Thus, one by one, the character code of each line is patternized, and pattern data are 
written in on the page memory 20, and it dies. And if the "END" code which shows a last 
line is detected from a line buffer, data write-in actuation of said character pattern will 
stop. And while setting the output of a character generator 15 to "0" compulsorily 
through a signal line S13 from the page code buffer control circuit 7, write-in termination 
of character-pattern data is told to the page memory control circuit 17. In the page 
memory control circuit 17, if said write-in terminate signal is received, "0" will be 
compulsorily written in to the remaining memory areas in the page memory 20 by which 
paper size assignment was carried out henceforth to the last memory address (in the case 
of A3 size Fig. 1139 -point ADR (A3VE, A3 HE)). And writing and all the write-in 
actuation to the page memory 20 of the character-pattern data for one-page assignment 
paper size complete "0" to 39 points of drawing 11. And (0) Rhine / scanning counter 13 
is altogether initialized [ the address counter 18 for a store ] for ADR (0 0) and the line 
address counter 1 1 by (0, 0). 

[0057] Next, the case where the data sent from the host side system 1 are image 
information is described. If the image identification code of drawing 10 is inputted into a 
decoder 5, the output of a decoder 5 will be inputted into the main control section 6 
through a signal line S05. In the main control section 6, it distinguishes that the 
information inputted is image information, and the following paper size data are inputted 
into the page memory control circuit 17 to a distributor 4 with a signal line S06, and an 
appearance command is carried out. Therefore, paper size data are inputted into the page 
memory control circuit 17 through the data line S07 from a distributor 4. Next, the 
continuing image data 1 and 2 and the image data to — m are inputted into the page 
memory 20 through the data line S15 from a distributor 4. The image entry-of-data 
approach to the page memory 20 is performed as follows. A page memory control circuit 
sets the address counter 1 8 for a store to ADR (0 0) so that it may write in the image data 
following a degree from 32 points (address ADR (0 0)) of drawing 1 1 , if said paper size 
identification code is received. And the data length for the horizontal direction of one line 
is decided by referring to the table in the page memory control circuit 17 from paper size 
identification code. Therefore, supposing the paper size of the image information to be 
inputted into the page memory 20 from now on is A4, the data length of one line will 
become the value HE to 44 points (A4 HE) of drawing 1 1 , i.e., "A4." Since the die 
length of the image information per [ which is sent from the host side system 1 ] line 
naturally also serves as "A4 HE", a data length is "A4VE" and, as for several m image 
data, the image data 1 of Fig. 10, image data 2, and — image data m have become the 
value of 47 points of drawing 11 , i.e., "A4VE." Therefore, for 32-point ADR (0 0) - 34- 
point ADR (0 A4 HE) of drawing 1 1 , and image data 2, to the page memory 20, Rhine 
and the image data 3 of 5 1 points are [ the image data 1 of drawing 10 ] Rhine of 52 
points. — In Rhine, therefore the last address of 37 points, image data m serves as ADR 
(A4VE, A4 HE) 40 point. Thus, image information is written in the page memory 20, 



controlling the address counter 18 for a store. 

[0058] Thus, the character-pattern data 13 written in the page memory 20 send out the 
data which print the data of the address shown in the address counter 19 for read-out to a 
printing control section through an interface bus S17 through the sequential output latch 
21, a gate circuit 23, and an interface 22. The command data line with which S17 
performs the status data line from a printing control section to a printing control section, 
and S18 performs assignment of a mode of operation etc. in drawing 8 , and S19 and S20 
command data and the strobe signal line at the time of printing data forwarding, and S21 
The page and signal line with which the Horizontal Synchronizing signal line from a 
printing control section and S23 are the same, and the busy signal line from a printing 
control section and S22 tell termination of printing data, and S24 The ready signal line of 
a printing control section, the print request signal line which tells the condition which 
S25 can print, the selection signal line with which S26 specifies the contents of data of 
the data line in said interface bus S17 (two lines), S27 is a printing start signal line which 
orders it initiation of printing actuation to a printing control section. 
[0059] If it explains in more detail about the time of the data forwarding to a printing 
control section, in printing [ section 111 data control ], a printing control section will 
send Horizontal Synchronizing signal S22 to the start signal line S27. With this 
Horizontal Synchronizing signal S22, first Rhine of 32 points of drawing 1 1 , The address 
counter 19 for read-out also changes the address of one line at a time one by one 
according to said Horizontal Synchronizing signal S22., therefore it carries out sequential 
sending out of each data of Rhine of 51 points with following Horizontal Synchronizing 
signal S22 If the data of the area where this actuation was repeated and the page memory 
20 was specified are sent out to a printing control section and a page and a signal S23 are 
received, sending out of data will be compulsorily stopped, until it receives the page and 
signal S23 from a printing control section. The timing which takes out a page and a signal 
S23 with a printing control section is taken out with the same timing as said Horizontal 
Synchronizing signal S22. Moreover, at correspondence with the memory address of 
drawin g 1 1 , by last Rhine A3 of the memory area of the paper size, 46 point, in A4, it is 
the same as 47 points, or is outputted from a printing control section to the timing before 
it. 

[0060] Moreover, the value of the address counter 19 for read-out and the address counter 
1 8 for a store is always compared, and if sending out of the printing data from the page 
memory 20 is started, if the value of the address counter 19 for read-out is larger, it will 
be controlled by the page memory control circuit 17 to permit write-in actuation to the 
memory area which sending out of the data ended. Therefore, the loss of the write time to 
the page memory 20 decreases very much. 

[0061] Drawing 13 shows the block diagram of the printing control section 100 in 
drawing 1 . In drawing 13 , a microprocessor for 101 to control each unit in the printing 
control section 100 and 102 are the interrupt control circuits for controlling the interrupt 
to a microprocessor 101, and tell the interruption-request signal from each of the page 
from the command signal line S30 from an interface circuitry 122, and the printing data 
write control circuit 19 and a signal line S29, and the time-out signal line S28 from the 
general-purpose timer 103 to a microprocessor 101. 103 is a general-purpose timer and 
generates basic timing signals for control, such as paper conveyance and a circumference 
process of a drum. This general-purpose timer 103 is set as 10msec(s) by this example. 



104 is ROM (read-only memory) and all the programs for control for operating the 
printing control section 100 are contained. The data table which 105 is similarly ROM 
and is different in said ROM 104 is contained. The contents of the data table are shown in 
drawing 45 . In drawing 45 , the data for right margin control are contained in the address 
(4000 4001) at the data for the Top Margin control in the case of paper size A3, and the 
address (4002 4003) in the data for left margin control, and the address (4006 4007) in 
the data for bottom margin control, and the address (4004 4005), respectively. The top in 
the case of paper size B4, a bottom, the left, and each data for margin control of a light 
are contained in the address (4008-400F) similarly. The data for margin control 
corresponding to various kinds of paper sizes are contained to the address (4087) below. 
And these data for margin control are used as set data of the counter for margin control in 
the printing data write control circuit 119 mentioned later. 

[0062] Up to the address (4100 - 4 IFF), the table of the command code for assignment [ 
section 121 data control ] of operation is contained, and it is used for the command code 
check from the data control section 2. The contents of the command are the top / bottom 
margin modification table, the Top Margin adjustment table, a cassette top / preparations 
ready table, a cassette / manual bypass adjustment table, etc. Up to the address (4200 - 
42FF), the data of the electrification property of a photoconductor drum 301 are 
contained, and five kinds of data of A-F are contained. And this data is used for 
temperature compensation control of the charger 304 for electrification mentioned later. 
Up to the address (4300 - 43FF), it is an exchange data table and each exchange cycle 
data of the developer in a photoconductor drum 301 and a development counter 307 and a 
fixing roller 332 is contained. 

[0063] Up to the address (4400 - 47FF), the various timer values for being a timer table 
for control and performing printing actuation, such as each process timing and feed 
timing, are contained. 

[0064] 106 is RAM (random access memory), it is the memory for working, and in it, as 
shown in drawing 46 , the contents of Timers (TIM) A, B, --, E, a paper size register (the 
cassette size data based on the signal of the cassette size pilot switch 320,324 mentioned 
later are memorized), the statuses 1-6, and others are contained. Said microprocessor 101 
compares the cassette size memorized by the paper size register with the size of the 
recording information (image data etc.) from the external device sent from said data 
control section 2, and if the cassette size is larger, it will take out a printing operating 
command to the latter printing control section 100. Therefore, it can print, even if larger 
than the information size to which a print form is sent from the outside, and improvement 
in an availability can be aimed at. As for 107, it is held by the non-volatilized student 
RAM also at the time of power-source cutoff, as for the data in memory. Moreover, the 
contents of data in said non- volatilized student RAM are shown in drawing 45 . In 
drawing 45 , the drum property NO of having been inputted by exchange mode from the 
control unit is contained, the jam information at the time of jam generating is contained in 
the address (6100), and the address (6000) is used for prevention of a processing failure 
of jam paper inside the plane when a power source is once turned off at the time of a jam. 
The address (6200) is the paper output tray counter which counts the form in the reversal 
tray 381, and whenever one sheet of form is sent to the reversal tray 381, it is counted up 
every [ 1 ]. It is displayed on a control unit that this counted value will be in a tray full 
condition to reach to default value, and a form is picked out from a tray to an operator. 



Moreover, this paper output tray counter will be automatically cleared, if a form is picked 
out from a tray by the operator. Therefore, even if a power source is turned off, the 
number of the forms which remain in the tray is held by this counter. 
[0065] The address (6300) is a drum exchange counter and is counted up every [ per 
printing / 1 ]. When the value of this counter reaches the value of the exchange table 
(drum) of said drawing 45 , an operator is told about exchange of a drum by the display 
of a control unit. 

[0066] The address (6400) is a developer exchange counter, is counted up every [ 1 ] for 
every printing like said drum exchange, and when the value of this counter reaches the 
value of the exchange table (developer) of said drawing 45 , it is displayed on a control 
unit. 

[0067] The address (6500) is a fixing roller exchange counter, and it counts up every [ 1 ] 
for every printing like said drum exchange, and it is displayed on a control unit that the 
value of the exchange table (fixing roller) of drawing 45 is reached. 
[0068] 108 is a power sequencing circuit and has the work which prevents the operation 
mistake at the time of the power source ON of said non-volatilized student RAM 107, or 
a power source OFF. 399 is a power unit which supplies the power source to a control 
section. 1 10 is input/output port and reads the output of the indicative data to the 
actuation display 111, each actuation switch data, etc. 1 12 is input port which reads the 
input data from each detector 1 13 in the printing control section 100. 116 shows driver 
elements, such as a motor, a high voltage power supply lamp, a solenoid, a fan, and a 
heater. 1 15 is the drive circuit of said driver element 116, and 1 14 is an output port which 
gives the output signal to said drive circuit 1 15. A laser scanning motor for 312 to operate 
a laser beam and 1 18 are the drive circuit, and 1 17 is input/output port which gives the 
drive control signal to said drive circuit. 

[0069] The laser modulation circuit as a laser control unit which performs control whose 
120 344 contains semiconductor laser and contains the light modulation of said 
semiconductor laser, and 346 are beam detectors which detect the light beam currently 
operated by said laser scanning motor, and the PIN diode which carries out a high-speed 
response is used. The high-speed comparator for 121 digitizing the analog signal from 
said beam detector, and making a horizontal synchronizing pulse and 119 are printing 
data write control circuits which perform control which writes the printing data of the 
video image transmitted from the data control section 2 in the position on a photo 
conductor 301, generating of test pattern printing data, etc. 122 is an interface circuitry 
which controls the receipt of the command data from the output of the status data to the 
data control section 2, and the data control section 2, and printing data etc. 
[0070] Hereafter, the detail of the main blocks in drawing 13 is explained. Drawing 14 is 
the detail circuit diagram of the various detectors 1 13 in drawing 13 . In drawing 14 , the 
signal from various kinds of detectors is inputted into a multiplexer 139. In a multiplexer, 
it is inputted into the input port 1 12 of drawing 13 by the 8-bit signal S32 with a select 
signal S31. 

[0071] 320 is an upper case cassette size pilot switch, consists of four switches and 
expresses paper size with those combination. 324 is a lower-berth cassette size pilot 
switch, and the configuration is the same as that of said upper case cassette size pilot 
switch. 319 is a cassette-upper-case-paper-less switch, and a switch will be turned on if 
paper is exhausted to a cassette. 323 is the paper-less switch of the lower berth. 123 is a 



pass-before resist roller sensor, and the cds photo detector is used. Bias voltage is 
impressed through resistance (not shown) and, as for this sensor, output voltage changes 
with the existence of a form. Therefore, the signal which distinguishes the existence of a 
form is acquired by inputting into the comparator 124 with which the output is impressed 
to reference voltage Vref 1 . 

[0072] The manual feed switch whose 326 detects the form from the manual bypass 
guide 325, the delivery switch which 336 has in the fixing roller section, and the delivery 
switch which 395 has in the paper output tray section are shown. The toner- less pilot 
switch to which 125 detects those without a toner in a toner box, and 126 show the toner 
back the toner full pilot switch which operates when a toner fills, respectively. 
[0073] 127 is the detection sensor (probe concentration detection sensor) of the toner 
ratio concentration of a developer, and the photodiode is used. Bias voltage is impressed 
through resistance and, as for this sensor, output voltage changes with the concentration 
of a toner. Therefore, by inputting the output into a comparator 128, impression, now 
since it is, the signal of 1 or 0 is acquired [ reference voltage Vref2 ] for toner 
concentration by the input terminal of another side of a comparator 128 above default 
value or by the following, respectively. 

[0074] The door switch which carries out ON/OFF of 129 by closing motion of a front 
cover, the temperature fuze by which 130 is prepared in the fixing assembly, and 131 are 
MC relays to which ON/OFF of the power source for a drive (+24 VB) is carried out. 
Since one side of said temperature fuze 130 is connected to power-source +24VA, when 
the temperature fuze 130 melts by the abnormalities of a fixing assembly, said MC relay 
13 1 is turned off and the power source for a drive is turned off. Moreover, the 
temperature fuze 130 is connected to resistance ROl, and one side of resistance ROl is 
connected to the input of resistance R02 and a comparator 132. Moreover, reference 
voltage Vref3 is impressed to other inputs of a comparator 132. Therefore, if the 
temperature fuze 130 melts, the input of a comparator 132 will be set to OV. Therefore, 
the fusing detecting signal of a temperature fuze is outputted to the output of a 
comparator 132. 133 is a destination change-over switch, by ON/OFF of this switch, ON 
condition serves as country turning inward (A and B size), and, specifically, OFF serves 
as ****** (legal one, letter size). Even when it follows, for example, the combination of 
the code by the cassette size switch (four pieces) of said upper case or the lower berth is 
the same, according to the condition of this switch, the paper size of country turning 
inward /U.S. ******** i s chosen. 

[0075] 134 is a jam reset switch and is installed in the front cover. This switch is a switch 
switch on in the sense of a check after an operator exchanges jam processing or a toner 
bag, when a paper jam or an operator tonerful of a call arises. Therefore, unless it turns 
on this switch after said processing, a jam or a control unit tonerful of a display is not 
cleared. 392 is a paper output tray sensor which detects the form in the tray in drawing 5 . 
334 is the thermistor which detects the temperature of a fixing assembly, the detection 
temperature of this thermistor becomes fixed and appearance control of it is carried out. 
The output of a thermistor 334 is connected to the input side of resistance R03 and a 
comparator 136,137. Therefore, the input voltage of a comparator changes in connection 
with the change in resistance by the temperature of a thermistor 334. That is, if 
temperature becomes high, the input voltage will become high. The electrical potential 
difference by which the partial pressure was carried out is impressed to the input terminal 



of another side of a comparator 136 by resistance R06 and R07, and the output of a 
comparator 136 changes to it by whether it is higher than this reference voltage by which 
the partial pressure was carried out, or low. Moreover, resistance R08 is connected at the 
node of resistance R06 and R07, and one of these is connected to the collector of a 
transistor 138. Therefore, if this transistor 138 turns on with an input signal (power save 
signal) S3, the reference voltage of a comparator 136 will become low by resistance R08, 
and the temperature control of a fixing assembly will become lower than the time of the 
transistor 138 turning off. Therefore, the power consumption of a fixing assembly 
becomes low and will be in a power save condition. Moreover, the reference voltage of a 
comparator 137 is given with the partial pressure of resistance R04 and R05. And since 
the reference voltage of this comparator 137 is set up quite lower than the reference 
voltage of said comparator 136, a working heater open circuit of a printer or the 
temperature fall of the fixing assembly by failure of the drive circuit of a heater is 
detectable. And one side is inputted into the multiplexer 139 and the output S33 of a 
comparator 136 is read by the microprocessor 101. In addition, this input signal is used in 
the sense of detection of the ready state of a fixing assembly. Moreover, another side is 
used as a driving signal of the fixing assembly heater lamp 333 of drawing 15 . 
[0076] 342 is a drum thermo sensor which detects the temperature of the photo conductor 
301 neighborhood. The output side of a thermistor 342 is connected to the input of 
resistance R58 and an operational amplifier 270. Therefore, the resistance of said 
thermistor 342 also changes with the temperature changes of the photo conductor 301 
neighborhood. Therefore, the input voltage of an operational amplifier 270 also changes. 
When the output voltage of an operational amplifier 270 has the low temperature of a 
photo conductor 301, and the low battery of temperature is high, the high voltage is 
outputted, respectively. The operational amplifier 270 serves as a voltage follower, and 
the output is connected to the input of A/D converter 271 . And the output voltage of said 
operational amplifier 270 is changed into digital value, and a microprocessor 101 is made 
to read through a multiplexer 139 by A/D converter 271 . The temperature data of this 
photo conductor 301 by which A/D conversion was carried out are used for electrification 
amendment of the photo conductor 301 mentioned later. 440 is a cassette top / lower- 
berth adjustment switch, 441 is a cassette / manual bypass adjustment switch, and 442 is 
the Top Margin adjustment switch. 

[0077] Drawing 15 is the detailed block diagram of the drive circuit 115 and the output 
component 1 16 in drawing 13 . In drawin g 15 , 141 is a development counter motor and 
the hall motor of DC drive is used. 140 is the driver of said development counter motor, 
and is performing PLL control. 143 is a fixing assembly motor and the hall motor of DC 
drive is used. 142 is the driver of said fixing assembly motor 143, and is performing PLL 
control. 145 is a fan motor for cooling inside the plane, and the hall motor of DC drive is 
used. 144 is the driver of said cooling fan motor, and PLL speed control like the above- 
mentioned development counter and a fixing assembly driver is omitted. 147 is the motor 
for a drive of the photo conductor drum 301, and is using 4 phase pulse motor. 146 is the 
driver of said drum motor 147, and has adopted the constant current 1-2 phase excitation 
method. In addition, generating of vibration of 1200PPS extent is driving the rate in few 
parts. 149 is a pulse motor by the resist motor which makes the resist roller 329 and the 
manual bypass roller 327 drive. 148 is the driver of said resist motor and is using the 
constant-voltage 2 phase excitation method. A rate is 400PPS extent. 



[0078] In addition, if a hand of cut is made normal rotation, the resist roller 329 rotates, 
and if it is made reversed, the manual bypass roller 327 will rotate the resist motor 149. 
These are transmitted through an one-way clutch. 

[0079] 151 is a pulse motor by the feed motor which makes the lower-berth feeding roller 
322 and the upper case feeding roller 318 drive. Forward and inverse rotation are 
transmitted through a one EUI clutch like the above. 150 is the driver of said feed motor 
151, and is using constant- voltage 2 phase excitation like said resist Motor Driver 148. A 
rate is 400PPS extent. 

[0080] Before electrification, 302 is an electric discharge lamp from which the residual 
charge on a photo conductor 301 is removed, and consists of two or more red LED. R10 
is current control resistance of said electric discharge lamp 302, and 152 is the driver of 
the electric discharge lamp 302. 303 is a front [ imprint ] electric discharge lamp for 
gathering the imprint effectiveness set in front of the imprint charger, and consists of two 
or more red LED. Rl 1 is current control resistance of said electric discharge lamp before 
an imprint, and 153 is the driver of said electric discharge lamp before an imprint. 158 is 
the solenoid of the blade for toner recovery, and a blade 310 will be pressed against a 
photo conductor 301 if this solenoid is turned on. 154 is DORABA of said blade solenoid 
158. 159 is a toner supply motor for supplying a toner to a development counter 307 from 
a toner hopper, and when this toner supply motor rotates, it supplies a toner to a 
development counter 307 from said toner hopper. Actuation of this toner supply motor 
159 operates according to the output of the probe concentration detection sensor of said 
drawing 14 . 155 is the driver of said toner supply motor 159. 131 is a MC relay which is 
interlocked with the same door switch as said drawing 14 , and works, and 156 is the 
driver. And as shown in drawing 15 , it connects with the contact 163 of the power- 
source side common ****** MC relay 131 of the motor which excludes the MC relay 
131, a lamp, etc., and another side of the contact is connected to +24VB power source. 
Therefore, when the MC relay 131 turns on, it has the composition that said motor and 
lamp can be operated. 

[0081] 304 is a charger for electrification and the case of a charger is connected to the 
ground of an airframe. The wire for corona discharge of a charger is connected to the 
output terminal of the high voltage power supply 160 for electrification of a high voltage 
power supply 338, and the ON/OFF signal line S3 5 of a high-pressure output and the 
analog-control signal line S36 to which the high-pressure output current is changed are 
connected to the input of the high voltage power supply for electrification. Moreover, it 
connects with D/A converter 165, and the analog-control signal line S3 6 is analog- 
voltage-ized by D/A converter 165, and controls the output current of said high- voltage 
power source for electrification by the data of the electrification armature-voltage control 
data line S37 from a microprocessor 101. The charger for exfoliation and the exfoliation 
charger 306 are connected to the output of the high voltage power supply 161 for 
exfoliation for 306. Said high voltage power supply for exfoliation serves as AC output. 
The imprint charger for 305 to make a form imprinting the toner with which negatives 
were developed on the photo conductor 301, and the imprint charger are connected to the 
output of the high voltage power supply 62 for an imprint. Moreover, as for the high 
voltage power supply for an imprint, development counter bias power supply is also 
incorporated in addition to said imprint charger output, and the output line S3 8 is 
connected to the development counter magnet roller 308. With this electrical potential 



difference, bias voltage is impressed to said magnet roller 308, and development bias is 
given. 33 is heater RAMBU of a fixing assembly, it connects with one side of the power 
source of AC100V, and one side is. Moreover, another side is connected to the 2nd 
contact 164 of the MC relay 131, and connection now a cage, and one of these are 
connected to the heater drive circuit 166. Therefore, the heater lamp 333 operates, only 
when said MC relay 131 is ON. Moreover, two input signals S3 3 and S3 9 are inputted 
into the heater drive circuit 166, and S33 is a signal from the thermistor 334 in a fixing 
assembly of said drawing 14 , and is the concentration control signal of a fixing 
assembly. S39 is the compulsive OFF signal of the heater lamp 333 from a 
microprocessor 101. 

[0082] Drawing 16 is the laser scanning motor 3 12 in drawing 13 , and the detail circuit 
diagram of the drive circuit 1 18. In drawing 16 , 312 is a circuit diagram inside a laser 
scanning motor. L02, L03, and L04 show the coil of a motor, and 180,181,182 is a hall 
device which detects the location of the rotator of a motor, respectively. 183,184,185 is a 
comparator for said hall device 180,181,182, and the output is connected to the base of 
the power transistor 171,172,173 which drives said motor coils L02, L03, and L04 in the 
drive circuit 118 through resistance R26, R27, and R28. Moreover, between the base of 
said power transistor 171,172,173, and an emitter, base resistance R23, R24, and R25 is 
connected, respectively. Said hall device 180,181,182 is turned on in order of 
180,181,182 with rotation of the rotator of a motor. Therefore, the output of a comparator 
183,184,185 is also set to LOW level at the order of 183,184,185. Therefore, the laser 
scan motor 312 rotates by turning on a power transistor at the order of 173,172,171, and 
impressing driver voltage in order of L02, L03, and L04. Moreover, the output of a 
comparator 185 lets diode D02 pass, and is inputted into the dividing counter 175 through 
the waveform shaping circuit by resistance R30 and the capacitor C06, and the inverter 
174. The output of the outgoing ends Ql and Q2 of the dividing counter 175 is connected 
to the motor-velocity change-over gate 176,177, and the output of said speed change-over 
gate is connected to FG input of the PLL (phase . lock . loop formation) control IC 
through the OR gate 178. Moreover, the output and its reversal output of the speed 
control signal line S40 are connected to one input of said speed change-over gate 
176,177. Therefore, when S40 is LOW level, the change-over gate 177 becomes 
effective, the output of Ql of a dividing counter is inputted into FG of said PLL control 
IC 167, when S40 is HIGH level, the change-over gate 176 becomes effective, and 
175Qdividing counter 2 output is inputted into FG input of the PLL control IC 167. If the 
I/O signal of the PLL control IC 167 is explained briefly here, a P/S terminal 
(PLAY/STOP) will be stopped on HIGH level, and will be started on LOW level. In the 
case of HIGH level, the both-ends child paragenesis force of AGC and APC serves as 
HIGH level. When the Xtal criteria dividing output signal and CPIN have in a reference 
frequency input by the lock detecting signal and the rotary motor pulse signal input from 
the motor which FGIN controls, the signal with which Nl and N2 switch the number of 
dividing of the criteria counting-down circuit inside this IC, and 33/45 have LD in 
rotational frequency's of motor lock within the limits, as for the change-over signal of the 
rotational frequency of a motor, and CPOUT, HIGH level is outputted, and LOW level is 
outputted except it. In the speed-control system output of a motor, AFC is a 8-bit D/A 
converter output inside PLLIC, and APC is a 8-bit D/A converter output inside PLLIC 
with the phase control system output of a motor. Moreover, the quartz resonator for 



reference frequency generating in X01 connected to PLLIC167, and C01 and C02 are the 
capacitors for an oscillation. 

[0083] AFC of IC167 for PLL control and the output terminal of APC constitute an adder 
circuit from resistance R12 and R13, and are connected to - side input terminal of an 
operational amplifier 168. The electrical potential difference which pressured +12V 
partially by resistance R14 and R15 is impressed to + side input terminal of an 
operational amplifier 168. Moreover, the negative feedback circuit is constituted from 
resistance R16 and a capacitor C03, and especially the capacitor C03 carries out the duty 
of a high-pass filter. Therefore, the amplification degree of an operational amplifier 168 
has given the property to decrease to the input more than a certain frequency. The output 
of an operational amplifier 168 is connected to + input terminal of the servovalve 
switching regulator IC 169. 169 is the servovalve switching regulator IC of a common 
commercial item. The down switching regulator circuit consists of a book IC 169, and a 
power transistor 170, diode D01, a coil L01 and a capacitor C05. In I/O of IC169, - 
terminal is a comparison reference voltage terminal, and the reference voltage which 
pressured partially the electrical potential difference of the reference voltage output 
terminal VREF of the IC169 interior by resistance R17 and R18 is impressed. A 
DEADTIME terminal regulates the greatest pulse width of an output, and the electrical 
potential difference which pressured said VREF partially by resistance R19 and R20 is 
impressed. CI and C2 are output terminals, and pulse width changes according to the 
electrical-potential-difference value of + input terminal. That is, if + side input terminal 
electrical potential difference is lower than - side input terminal electrical potential 
difference, the pulse width by the side of the LOW level of CI and C2 will become small, 
and the width of face which a power transistor 170 turns on will become small similarly. 
Therefore, the both-ends electrical potential difference of a capacitor C05 also becomes 
small. Moreover, if + side input terminal electrical potential difference is higher than - 
side input terminal electrical potential difference, contrary to the above, the pulse width 
of CI and C2 will become large, and the both-ends electrical potential difference of a 
capacitor C05 will also become large. 

[0084] The revolving speed control of the scanning motor 312 is explained below. 
[0085] Since AFC of IC167 for PLL control and both the outputs of APC serve as LOW 
level until the above-mentioned lock signal S41 is outputted if the rotation start signal 
S42 of the scanning motor 3 12 is set to LOW level, as for the output of an operational 
amplifier 168, the electrical potential difference of HIGH level is outputted. Therefore, in 
the output pulse width of face of a regulator IC 169, the both-ends electrical potential 
difference of the large next door capacitor C05 becomes about abbreviation +16V. And 
since any one of said the hall devices 180,181,182 is turned on in the location which the 
rotator of a motor has stopped, the coil corresponding to said hall device 180,181,182 is 
excited among the motor coils L02, L03, and L04, and, as for the scanning motor 312, 
rotation is begun. And the scanning motor 312 brings rotation forward and goes. Now, 
since the level of the speed control signal line S40 is HIGH, 175Qdividing counter 2 
output is applied to FG input terminal of the PLL control IC 167. Therefore, the dividing 
counter 175 is working as eight frequency dividers. When the frequency of the signal 
added to FGIN reaches about 96% of the reference frequency of the PLLIC169 interior, it 
is the lock signal LD. S41 is set to HIGH and AFC and an APC output level switch to the 
output voltage of the interior D/A converter of PLLIC instead of LOW level (OV) 



immobilization. Therefore, the scanning motor 312 becomes a fixed speed and 
appearance control is carried out by the speed-control system output AFC and the phase 
control system output APC henceforth. 

[0086] Moreover, when the command of a fixed time amount (about 5 minutes) print 
which is this example does not come from the data control section 2, a scanning motor 
will be in a standby condition and the output of the speed control line S40 will be set to 
LOW level. Therefore, since a counting-down circuit 175 serves as 4 dividing from 8 
front dividing, a scanning motor becomes the rotational frequency of 4/8, 1/2 [ i.e., ]. 
When long duration high-speed rotation is being performed, in order for this to prevent 
integrity problems, such as bearing of a motor, occurring, it is performing the above half- 
speed control. In addition, in this example, it is about 12,000 rpm at the time of printing 
actuation, i.e., high-speed rotation, and is about 6000 rpm at the time of standby. 
[0087] Drawing 17 is the detail circuit diagram of the laser modulation circuit 120 and 
semiconductor laser 344 in drawing 13 . In drawing 17 , the configuration consists of the 
laser diode 259 which emits light, and the photodiode 260 for monitors which is the 
photodetection means which acts as the monitor of the output beam reinforcement from 
laser diode 259 with the light beam generating means slack semi-conductor laser diode 
whose 344 is a light beam generating means. 257 performs light modulation of laser 
diode 259 with the transistor for high frequency which is a voltage-current conversion 
means (or 1st current driving means) (control means). As for a (level selection means) 
and R51, the current- limiting resistance and R52 are base current- limiting resistance of a 
transistor 258 with the transistor which is the 2nd current driving means for resistance 
R50 to pass the resistance for current detection to a laser diode 259, and for 258 pass a 
bias current. 254,255,256 is a high-speed analog switch for giving a modulation to a laser 
diode 259, between a drain (D) and the source (S) serves as low resistance, and each 
analog switch will be in ON condition, if the electrical potential difference of HIGH level 
is impressed to the gate (G). If the electrical potential difference of LOW level is 
impressed to the gate (G), it becomes high resistance conversely and will be in an OFF 
condition. In the case of this laser beam printer, the output power from laser 259 has three 
level. Laser diode 259 is set to said output P (ON) by turning on an analog switch 254 by 
output [ for the 1st to remove nearly completely the charge with which the photo 
conductor 301 was charged in the part equivalent to the white ground on a form ] P (ON). 
The 2nd is a part equivalent to the black material on a form, since the charge with which 
it was charged on the photo conductor 301 is left as it is, it is in the output "0" condition 
(OFF) P, i.e., an output, and laser diode 259 serves as outputs OFF and P (OFF) by 
turning on an analog switch 256. The 3rd is for raising the printing concentration of 1-dot 
Rhine by the said 1st output P (ON) and output [ during the 2nd output P (OFF) ] P (SH), 
and laser diode 259 is set to said output P (SH) by turning on an analog switch 255 (about 
the detail of P (SH), it mentions later). 

[0088] Resistance R42 and R43 is the short circuit protective resistance at the time of 
ON/OFF change of an analog switch 254,255,256, and 249,250,251 is the gate driver of 
said analog switch 254,255,256. As for C09, C10, and CI 1, the capacitor for speedup, 
and R47, R48 and R49 are the input resistance of said gate driver 249,250,251. 
[0089] When, as for 246, all the three gate inputs are set to HIGH level in 3 NAND gates, 
an output is set to LOW level, said analog switch 254 is turned ON and laser diode 259 
will be in a said output P (ON) condition. The 1st is connected to the output of an inverter 



253 among the three input gates, and the input of an inverter 253 is connected to the 
printing data signal S47 (it does not print on the LOW level printed on HIGH level). The 
2nd is connected to the output of an inverter 252, and the input of an inverter 252 is 
connected to the shadow signal S48 (off on HIGH level at shadow-on and LOW). The 
3rd is connected to the laser enable signal S49 (it is the laser compulsion OFF at laser 
enabling and LOW in HIGH level). Therefore, the laser enable signal S49 of the 
conditions from which the output of said NAND gate 246 is set to LOW level is a time of 
HIGH and the shadow signal S48 being [ LOW and the printing data signal S47 ] 
LOW(s). Next, when, as for 247, all the three gate inputs are set to HIGH level in 3 
NAND gates, an output is set to LOW level, said analog switch 255 is turned ON and 
laser diode 259 will be in a said output P (SH) condition. The 3rd is connected to said 
shadow signal S48 among [ 1st ] the three input gates at the output of the inverter 253 the 
2nd [ whose ] is the reversal signal of said printing data signal S47 at said laser enable 
signal S49, respectively. Therefore, the laser enable signal S49 of the conditions from 
which the output of said NAND gate 247 is set to LOW level is a time of HIGH and the 
shadow signal S48 being [ HIGH and the printing data signal S47 ] LOW(s). Next, 248 is 
2 OR gates, if one of gate inputs are set to LOW level between two gate inputs, an output 
is set to LOW level, said analog switch 256 is turned ON and laser diode 259 will be in 
an OFF status-out-put P (OFF) condition. 

[0090] 245 is a sample and Hold IC, and it is used in order to control the output of laser 
diode 259 to said shadow output P (SH). The analog voltage input and SAMPLEC which 
carry out the sample of ANALOG-INPUT are the strobe signal terminal of a sampling, 
and the connection terminal of the capacitor CO 8 for a hold and STROBE are connected 
to the sample strobe signal S46. 237 is the operational amplifier of an FET input and 
constitutes the voltage follower circuit. D03 is regulated so that the output of laser diode 
259 may become within the maximum rating for TSUENA diode. Moreover, the 
integrating circuit as an integral means is constituted from resistance R40 and a capacitor 
CO 7, and resistance R41 is resistance for discharge which makes the charge of said 
capacitor CO 7 discharge at a fixed rate. 236 is an analog switch as a switching means, 
the gate (G) is connected to the buffer 244, and the sample signal S45 is inputted into the 
input of a buffer 244. The transistor for level conversions and R39 commit 253 as 
current-limiting resistance at the time of the charge to said capacitor CO 7. It is the 
comparator whose R38 is base current- limiting resistance of a transistor 235 and whose 
234 is a comparison means, and this comparator has given the hysteresis characteristic by 
work of resistance R34 and R35. The output voltage of the laser monitoring amplifier 232 
is impressed to + input side of a comparator 234 through said resistance R34. 232 is the 
amplifier of the output of the photodiode 260 which detects the optical output from laser 
diode 259, and is offered as a current-electrical-potential-difference conversion means. 
Resistance R32, R33, and VROl is resistance which regulates the amplification degree of 
said operational amplifier 232. Therefore, the amplification degree of an operational 
amplifier 232 can be changed by changing volume VROl . R3 1 is the load resistance for 
an output of the photodiode 260 in said semiconductor laser 344, and the electrical 
potential difference proportional to the output current of a photodiode 260 is obtained. 
Drawin g 19 shows the relation of the short-circuit current Is over the optical output Po of 
a photodiode 260. In drawing 19 , Is shows a monitor current and Po shows the optical 
output of laser diode 259. said output of P (ON) ~ about 6 — the output of mw(s) and P 



(SH) -- about 4 -- P (OFF) is mw(s) andO. Moreover, LA- A and LA-B express the 
monitor property of two kinds of laser diodes. Usually, said volume VR 01 is adjusted so 
that the output voltage of an operational amplifier 232 may become [ a laser diode optical 
output ] about 3 V at the time of 6mw(s). Therefore, said volume VR 01 can adjust now in 
both of the properties, graph LA-A of drawing 19 , and LA-B. 238 is a comparator which 
checks whether laser diode 259 is emitting light, and the output voltage of said 
operational amplifier 232 is impressed to + side input. Moreover, a partial pressure is 
carried out to - side by resistance R36 and R37, and the electrical potential difference (it 
is set as abbreviation 2.0V in this case) is impressed. Therefore, a laser diode 259 emits 
light, as for about 2 mw bell, the output changes from LOW level to HIGH level, and the 
laser ready signal S43 is outputted. Moreover, the quantity of light programmed voltage 
of laser is impressed to - side input terminal of said comparator 234. Said programmed 
voltage is given from either an analog switch 240 or 241 . That is, an analog switch 240 
serves as ON at the time of a setup of said laser output P (ON), and the output voltage of 
the voltage follower 239 is impressed to - side input of said comparator 234. A partial 
pressure is carried out to the Maine exposure adjustment volume 360 which is the 1st 
electrical-potential-difference adjustable means by resistance R45, the electrical potential 
difference is inputted, and the electrical potential difference of - side edge child of a 
comparator 234 also changes to the input terminal of the voltage follower 239 by carrying 
out adjustable [ of said Maine exposure adjustment volume 360 ]. Moreover, an analog 
switch 241 serves as ON at the time of a setup of said laser output P (SH), and the 
electrical potential difference the partial pressure was carried out [ the electrical potential 
difference ] to resistance R46 by the shadow exposure adjustment volume 361 which is 
the 2nd electrical-potential-difference adjustable means is given to - side input terminal 
of said comparator 234 in the output voltage of said voltage follower 239. The optical 
output setting means consists of the above-mentioned voltage follower 239, an analog 
switch 240,241, the Maine exposure adjustment volume 360, resistance R45, shadow 
exposure adjustment volume 361, and resistance R46. Moreover, the circuit which 
integrates a comparator 234 with the compound value for the electrical potential 
difference which was detected by the photodiode 260 for monitors and amplified with 
monitoring amplifier 324 as compared with a programmed voltage is called an optical 
output stabilization means. 

[0091] And a change-over of said analog switch 240,241 is switched by the Maine 
exposure setting signal S44. That is, when said Maine exposure setting signal S44 is 
LOW level, the output level of an inverter 242 turns into HIGH level, and an analog 
switch 241 turns on. Moreover, when said Maine exposure setting signal S44 is HIGH 
level, the output of a buffer 243 is set to HIGH level, and an analog switch 240 turns on. 
Moreover, the output S50 of said voltage follower 261 is used for amendment of the 
threshold level of the horizontal synchronizing pulse detection comparator of the beam 
detector which the output (S side) of an analog switch 240,241 is inputted also into the 
voltage follower 261, and is mentioned later. 

[0092] Next, the current-output characteristics of the laser diode currently used by this 
printer are explained. Drawing 18 is the graph of the IF-Po property. TC=0 degree C — a 
case-temperature o'clock [ of laser diode 344 / the o'clock of 0 degree C ] IF-Po property 
~ similarly, TC=25 degree C is case-temperature the o'clock of 25 degrees C, and TC=50 
degree C is a case-temperature 50-degree-C o'clock IF-Po property. If the sequential 



increment of the current IF which will be passed to laser diode 259 if a case-temperature 
TC=25 degree C property is taken for an example is carried out from 0, an optical output 
Po will begin to be outputted from about 50mA point. And it is set to 6mw(s) which are 
said optical outputs of P (ON) on the IF=68mA point. Therefore, by turning on said 
transistor 258, since it is the about 40mA point that an optical output Po begins to be 
outputted also by the case of TC=0 degree C, when said laser enable signal S49 is HIGH 
level, power loss of a sink and said transistor 257 for a laser modulation is always 
lessened for a bias current IFB. Therefore, the actuation in which the transistor 257 for a 
laser modulation has stability extremely also in the time of an elevated temperature 
according to an operation of said bias current IFB is guaranteed. Moreover, in the case of 
TC=25 degree C, the value of IF25-IFB is sufficient as the variation of a current required 
to modulate laser, and it can improve considerably precision of the quantity of light 
stabilization actuation later mentioned compared with driving the current of IF25 with the 
direct transistor 257. Moreover, since an output changes with temperature considerably as 
a property of the laser diode itself so that clearly also from a graph, said quantity of light 
stabilization circuit is needed. This laser intensity stabilization circuit is controlled so that 
the monitor photodiode 260 detects the quantity of light from laser diode 259 and the 
short-circuit current Is of the photodiode 260 always becomes a constant rate. Because, 
whenever it keeps a monitor current Is constant since the optical output Po of the monitor 
short-circuit current Is and laser diode 259 is in perfect proportionality so that clearly also 
from drawing 19 , an optical output Po will be kept constant. Moreover, since the drift by 
the temperature of a photodiode 260 is also very small, even if temperature changes, the 
variation of an optical output can be disregarded. Next, actuation of an above-mentioned 
optical output stabilization circuit is explained using drawing 17 and drawing 20 . 
[0093] If both the laser enable signal S49 and the sample signal S45 are set to HIGH 
level in drawin g 20 , the transistor 258 of drawing 17 will be turned on and a bias current 
(about 30mA) will flow to a laser diode 259 through resistance R5 1 . Moreover, at this 
time, since both the printing data signal S47 and the shadow signal S48 serve as LOW 
level, among the gates 246,247,248, since all inputs serve as HIGH level, as for an 
output, only the gate 246 is set to LOW level, and an analog switch 254 will be in ON 
condition among analog switches 254,255,256. Moreover, when the sample signal S45 is 
set to HIGH, an analog switch 236 serves as ON. At this time, the output of the OPEA 
amplifier 237 serves as OV for the condition that the capacitor CO 7 is not charged, and 
the base of the transistor 257 for a laser modulation also still serves as OV. Therefore, at 
this time, a laser diode does not emit light so that only said bias current may flow to the 
laser diode 249 and the property of drawing 18 may also show. Since laser is not emitting 
light to the photodiode 260 for monitors of laser diode, the monitor current Is is 0, since, 
as for the output of the OPEA amplifier 232, OV is outputted, the output of a comparator 
234 serves as LOW level, and a transistor 235 will be in an OFF condition. Since a 
transistor 235 is OFF, said capacitor C07 is charged through resistance R39 and R40. 
These resistance R39 and R40 when being charged and the time constant of a capacitor 
CO 7 are chosen as 20 - 50msec extent. If this value is very small, the responsibility of a 
stabilization circuit will be too early and fluctuation of the optical output level of laser 
will become large. If not much large again, that responsibility worsens and an optical 
output is stabilized will take time amount. The output voltage of a voltage follower 237 
also rises gradually by performing charge to said capacitor CO 7. Therefore, according to 



the base electrical potential difference of tolan JISHITA 257 for a laser modulation 
rising, a current flows to a collector. The collector current Ic of the transistor 257 at this 
time serves as {VB-VBE (SAT)} / current value of R50. To a laser diode 259, the 
addition current IF of the bias current IFB from said transistor 258 and the current Ic 
from said transistor 257 flows. And Current Ic increases, and if the forward current IF of 
laser diode 259 amounts to about 50mA (TC=25 degree C), laser diode 259 will emit 
light. When laser diode 259 emits light, by flowing according to the optical output to 
which the monitor current of said photodiode 260 for monitors emitted light, + input 
terminal electrical potential difference of an operational amplifier 232 rises, and the value 
to which the output voltage also amplified input voltage is outputted. and the 
amplification degree of an operational amplifier 232 — output lmw of laser diode 259 — 
receiving ~ the output voltage of an operational amplifier 232 — about 0.5 ~ since it is 
beforehand adjusted by volume VR 01 so that it may be set to V ~ the optical output of 
laser diode 259 — increasing — the output voltage of about 2 mw(s) and an operational 
amplifier 232 — about 1 — if set to V, it will change from LOW to HIGH level, the output 
signal S43, i.e., the laser ready signal, of a comparator 238. And since the Maine 
exposure setting signal S44 is LOW level, the shadow exposure level (optical output P 
(SH)) electrical potential difference is impressed to - side input terminal of a comparator 
234 through the analog switch 241 . According to the sensibility property of a photo 
conductor 301, the shadow exposure level electrical potential difference is set up for this 
electrical potential difference by the shadow exposure setting volume 361 in a control 
unit. Suppose that it is electrical-potential-difference 2.0V which is equivalent to optical 
output 4mw which is an average value now. Therefore, if the optical output of laser diode 
259 goes up and + input terminal electrical potential difference of a comparator 234 
becomes more than 2.0V, a transistor 235 will be turned on and the discharge of the 
capacitor CO 7 will be carried out through resistance R40. Therefore, the base electrical 
potential difference of the transistor 257 for a laser modulation also descends, and the 
optical output of laser diode 259 is set to 4 or less mws. If the optical output of laser 
diode 259 is set to 4 or less mws, + side input terminal electrical potential difference of a 
comparator 234 also becomes less than [ 2.0V ], and a transistor 235 turns it off again. 
And the charge up of the capacitor CO 7 is again carried out through resistance R39 and 
R40. If it does so, when changing laser diode 259 centering on near 4mw in an optical 
output again, a comparator 234 will repeat actuation of ON/OFF a fixed period. In 
addition, since this comparator 234 has the hysteresis characteristic, a comparative 
judgment can stabilize it, and it can make a positive judgment. And according to the 
storage effect by said resistance R39 and R40, the both-ends electrical potential 
difference of a capacitor CO 7 approaches the value of VOl of drawing 20 , and is 
stabilized. And after said laser ready signal S43 is set to HIGH level, a microprocessor 
101 outputs the sample strobe signal S46 of shadow level after predetermined time t6 
progress through an output port. If a sample strobe signal is outputted, sample hold IC 
245 will carry out sample hold of the electrical potential difference VOl ( drawing 20 ) of 
the capacitor C07 inputted into the ANALOG-INPUT input terminal, and will memorize 
the electrical potential difference to the capacitor CO 8 for a hold. Therefore, the control 
voltage VOl for making said shadow level P (SH) output to the output OUT of the back 
sample hold IC with which the sample strobe signal was turned off continues being 
outputted. 



[0094] Next, after sample hold actuation of shadow level P (SH) is completed, a 
microprocessor 101 switches the Maine exposure setting signal S44 to HIGH level 
through an output port. Therefore, the output voltage of the voltage follower 239 is 
impressed to - side input terminal of a comparator 234 through an analog switch 240. The 
Maine exposure level (optical output P (ON)) electrical potential difference is outputted 
to the output of the voltage follower 239. Electrical-potential-difference 3.0V equivalent 
to optical output 6mw which this electrical potential difference is an electrical potential 
difference set up by the Maine exposure setting volume 360 in a control unit according to 
the sensibility property of a photo conductor 301, and is a now average value shall be 
outputted. Therefore, the output of a comparator 234 is set to LOW level when - side 
input terminal switched to 3.0V, and a transistor 235 will be in an OFF condition. 
Therefore, by carrying out the charge up further, the base electrical potential difference of 
the transistor for a laser modulation also rises, and the optical output of laser diode 259 
also increases a capacitor CO 7. And if the optical output of laser diode 259 becomes 
near 6mw, the output voltage V232 of an operational amplifier 232 will be set to about 3 
V. If the output voltage of an operational amplifier 232 becomes more than 3V, like the 
time of the above-mentioned shadow level setting, the output of a comparator 234 will 
change to HIGH, a transistor 235 will be turned on, and the discharge of the capacitor CO 
7 will be carried out through resistance R40. Therefore, the base electrical potential 
difference of the transistor 257 for a laser modulation also descends, and the optical 
output of laser diode 259 is set to 6 or less mws. If the optical output of laser diode 259 is 
set to 6 or less mws, + side input terminal electrical potential difference of a comparator 
234 also becomes less than [ 3.0V ], and a transistor 235 turns it off again. And again, the 
charge up of the capacitor CO 7 is carried out through resistance R39 and R40, and the 
optical output of laser diode 259 is set to 6 or more mws. Thus, as for a comparator 234, 
the optical output of laser diode 259 repeats actuation of ON/OFF a fixed period 
centering on near 6mw. And according to the storage effect by said resistance R39 and 
R40, the electrical potential difference of a capacitor CO 7 approaches drawing 20 V02, 
and is stabilized. And after a setup of said Maine exposure level is completed, a 
microprocessor 101 makes actuation of the sampling timer mentioned later start, and 
performs write-in actuation to the photo conductor 301 of printing data. The trigger of the 
sample timer is carried out one after another the period T fixed whenever the laser-beam 
detecting signal mentioned later comes, and parts other than write-in actuation of said 
printing data, i.e., the section of drawing 20 a, output the sampling signal S45. And in the 
section of the printing data S47 and the shadow data S48, since it has LOW level, the 
sample signal S45 turns off an analog switch 236. Therefore, laser diode 259 becomes 
three level, P (ON), P (SH), and P (OFF), with the printing data D47 and the shadow 
signal S48 in the printing area modulated at the appearance which mentioned above the 
level of the optical output of laser diode 259. That is, NAND gate 246 is materialized in 
the case (as output of printing, it is white) where the printing data signal S47 is [ a 
shadow signal ] OFF, i.e., LOW level, in OFF, i.e., LOW level, as for the 1st, only an 
analog switch 254 serves as ON, the Maine exposure level electrical potential difference 
V02 is impressed to the base of the transistor 257 for a modulation, and the optical output 
of laser diode 259 serves as P(ON) =6mw. NAND gate 247 is materialized in the case (as 
output of printing, it is a halftone) where the printing data signals S47 are [ OFF and a 
shadow signal ] ON, as for the 2nd, only an analog switch 255 serves as ON, the output 



voltage V01 of said sample hold IC 245 is impressed to the base of the transistor 257 for 
a modulation, and the optical output of laser diode 259 serves as P(SH) =4mw. The 
printing data signal S47 is the case (as output of printing, it is black) where ON and a 
shadow signal are OFF, the OR gate 248 is materialized and, as for the 3rd, only an 
analog switch 256 serves as ON. Therefore, since the base of the transistor 257 for a 
modulation is shot to GND and serves as OV, the optical output of laser diode 259 is set 
to P(OFF) = 0, and does not emit light. Thus, 1st printing is performed. And after printing 
is completed, a microprocessor 101 makes LOW level again the Maine exposure setting 
signal S44 through an output port, and resets shadow exposure level P (SH). Therefore, 
the electrical potential difference of - side input terminal of a comparator 234 is set to 
2.0V which are the programmed voltage of shadow exposure level. Therefore, a transistor 
235 serves as ON, the discharge of the capacitor CO 7 is carried out, and VC07 becomes 
small. When explaining optical output stabilization actuation of laser diode here, only in 
deltaT, at the time of the 2nd printing actuation, the case temperature of laser diode 344 
should rise temporarily. When case temperature rose, the IF-Po characteristic curve of 
laser diode is shifted to right-hand side and the same current is passed to laser diode 259 
so that clearly also from the property Fig. of drawing 18 , an optical output Po will 
decrease. Therefore, in order to obtain the same optical output, only the current delta IF 
of the part from which the characteristic curve shifted IF to right-hand side must make it 
increase. Therefore, it is set as V03 only with the electrical potential difference deltaVl 
higher than the 1st programmed voltage V01 equivalent to the aforementioned deltalF, 
and, for the optical output of laser diode 259, the electrical potential difference VCO 7 of 
a capacitor CO 7 is ** to the same P(SH) =4mw as the 1st setup. A law is carried out. 
And a setup of said shadow exposure level P (ON) is performed to sample hold IC 245 by 
the sample strobe signal S46 like the 1st time. Also at this time, it becomes the actuation 
corresponding to a case-temperature rise of a laser diode 344, and the electrical potential 
difference of a capacitor C07 is set as V04 only with the high correction voltage delta V2 
by the temperature rise, and 2nd printing is performed after a setup. Thus, shadow 
exposure level P (SH) and Maine exposure level P (ON) can print high quality, when 
being held very correctly by work of a stabilization circuit at fixed level. In addition, 
Maine exposure level P (ON) is making quantity of light stabilization actuation perform 
so that an optical output may always be kept [ be / it / under / printing data write-in / 
removing ] constant, as mentioned above. Moreover, sample hold actuation is made to 
perform before printing initiation of each printing about shadow exposure level, and the 
quantity of light stabilization actuation under printing write-in actuation is not made to 
perform like the Maine exposure level. It is for not affecting a quality of printed character 
so much, even if shadow level is auxiliary and it changes somewhat compared with 
fluctuation of that a circuit becomes complicated and this becomes expensive and the 
Maine exposure level. In addition, in carrying out adjustable [ of the programmed voltage 
inputted into a comparator 234 according to the sensibility property of a photo conductor 
201 ], adjustable [ of said Maine exposure setting volume 360 ] is carried out, and it 
adjusts it. This Maine exposure setting volume 360 carries out adjustable [ of the input 
voltage of the voltage follower 239 ]. Therefore, adjustable [ of this Maine exposure 
setting volume 360 ] can adjust the optical output programmed voltage at the time of P 
(ON). On the other hand, the optical output programmed voltage at the time of P (SH) 
pressures partially the output voltage of said voltage follower 239 in resistance R46 and 



the shadow exposure setting volume 361. Therefore, by adjusting said Maine exposure 
setting volume 360, at the time of P (ON), the optical output programmed voltage at the 
time of P (SH) will change-like proportionally, and can maintain the fixed relation 
between record concentration and applied voltage. Therefore, like before, at the time of P 
(ON), complicated actuation of carrying out adjustable [ of both the programmed 
voltages at the time of P (SH) ], and adjusting them is not required, but adjustment 
becomes simple. 

[0095] Drawing 21 is the detail circuit diagram of the beam detector 121 and the beam 
detector 346 in drawing 13 . In drawing 21 , 346 is a beam detector and is using the very 
quick PIN diode of responsibility. Moreover, this beam detector 346 must serve as a 
reference pulse when writing printing data in a photo conductor 301, as shown in drawing 
3 , and that pulse width and its generating location of a pulse must be very exact. 
Therefore, if pulse width, the generating location of a pulse, etc. are changed for every 
beam scan by rotation of the polygon mirror 313, the write-in start point on a photo 
conductor 301 will be changed, and a quality of printed character will worsen. The anode 
side of the beam detector 346 is connected to - side input terminal of the high-speed 
comparator 262 which is a comparison means through load resistance R52 and resistance 
R55. Moreover, the electrical potential difference by which the partial pressure was 
carried out is impressed to + side input terminal of a comparator 262 through resistance 
R56 by resistance R53 and R54. Moreover, the capacitor C12 for noise rejection is 
connected to juxtaposition at resistance R54. Moreover, the resistance for POJITIBU 
feedback for R57 to give a hysteresis characteristic and C13 are the capacitors for 
feedback for applying feedback at high speed and making an output wave improve. 
Moreover, the threshold adjustable electrical potential difference S50 is impressed to + 
side input of a comparator 262 through diode D40 and resistance R57. This threshold 
adjustable electrical potential difference S50 is the output (output of an optical output 
setting means) of said analog switch 240 or an analog switch 241 (refer to drawing 17 ). 
The relation between - side edge child input wave of a comparator 262, i.e., the output 
wave of the beam detector 346, and + side edge child electrical potential difference of a 
comparator 262 and relation with the output wave of the comparator 262 at that time are 
shown in drawing 22 . If a laser beam passes through the beam detector 346 top at high 
speed, from a beam detector (PIN diode), pulse current will flow and the wave of a of 
drawing 22 and b will be inputted into - side input terminal of a comparator 262. Now, 
since the threshold adjustable electrical potential difference S50 was not impressed for 
the electrical potential difference of + side input terminal of a comparator 262, supposing 
the always low electrical potential difference V06 was impressed, in Wave a, the output 
wave of a comparator 262 will turn into an output wave as shown in a dotted line, and, in 
Wave b, it will become the output wave shown as a continuous line. As for Wave b, 
Wave a shows the time of a laser output being 6 or less mws in the case where the 
sensibility of a photo conductor is conversely high here, when the laser output at the time 
of said Maine exposure is 6 or more mws in the case where the sensibility of a photo 
conductor 301 is low. When + side electrical potential difference of a comparator 262 is 
fixed so that this output wave may also show, an output wave will change with the 
quantity of lights by which incidence is carried out to the beam detector 346 sharply, 
then, by amending so that it may become the electrical potential difference of V06 using 
the threshold adjustable electrical potential difference S50, when the quantity of light of a 



laser beam is large and it is small on the electrical potential difference of V05, as shown 
in drawing 22 , the output wave can be maintained at about 1 law. 
[0096] Drawing 23 is the block diagram of said beam detector (PIN diode) 346. dra wing 
23 ~ setting — 410 ~ in a mask plate and 413, a laser scanning beam and 414 show the 
photo detector attachment base, and, as for a photo detector and 411,415 shows [ an 
electrode line and 412 ] output lead wire, respectively. The PIN diodes currently used for 
this example are the photo detector configuration of 2. 5x2. 5mm, and the thing of 4ns of 
response times. The laser beam 413 is scanned in the direction of an arrow head of 
drawing 23 at the fixed rate by rotation of the polygon mirror 313. And if said laser beam 
413 passes through said photo detector 410 top, the output current will flow according to 
the optical output of the laser beam 413. At this time, the input wave of - side input 
terminal of the comparator 262 of drawing 21 turns into a wave shown in drawing 24 . 
drawing 24 — an input wave ~ the noise has generated 1 before and after a wave in case 
there is no mask on said photo detector 410, and an output wave. This is mainly targeting 
the case where it is used for detection of the light of a rate very late even when the light 
in which photo detector 410 the very thing is originally standing it still is detected or 
scanned, there are quite many components with the bad parallelism of the end face of a 
photo detector 410, when said laser beam passes the end face, the output current becomes 
unstable and it generates it. Therefore, in order to solve such faults, the output wave crack 
at the time of the beam passage on said end face is prevented by attaching the mask 412 
which does not pass a laser beam 413 on the light-receiving side of said photo detector 
410. Said mask 412 is made into the structure which opened the aperture of four angles in 
the part which does not contain a part for an edge surface part and the electrode line 411 
cash-drawer part of a photo detector 410 as shown in drawing 23 , and only when said 
laser beam 413 has passed the part of the aperture of the four angles, he is trying for light 
to be equivalent to said photo detector 410. raising the precision, especially parallelism 
for a window part of said mask with such structure ~ the input wave to said comparator 
262 ~ the input wave of drawing 24 ~ the wave which does not contain a noise like 2 is 
acquired. 

[0097] Drawing 25 is the detail circuit diagram of the printing data write control circuit 
1 19 in drawing 13 . Serial conversion of said parallel printing data S57 is carried out in 
order to write in the area on the predetermined photo conductor 301 according to the size 
of the form which makes the printing data S57 from an interface circuitry 122 print as 
main functions of this printing data write control circuit 119, and it sends out to the laser 
modulation circuit 120. Moreover, the generation of the shadow signal for raising a 
quality of printed character from the contents of data of said printing data S57 is carried 
out, and it sends out to the laser modulation circuit 120 with printing data. Moreover, a 
signal required at the time of an optical output setup is sent out in the laser modulation 
circuit 120. Moreover, the timing signal for controlling sending out from the printing data 
control section 2 to an interface circuitry 122 is sent out. Another carries out the 
generation of the pattern of test printing required for a maintenance. 
[0098] Input/output port for 186 to perform sending out of a signal required for control in 
the laser modulation circuit 120 and the printing data write control circuit 119, reception, 
e tc. i n drawing 25 and 187,188 are the counter/timer which controls control of the write- 
in location of printing data, test pattern generating, a laser optical output sampling, etc. 
189 becomes the reference clock of an image clock pulse with a crystal oscillator, and an 



oscillation frequency is about 32MHz. 190 generates the pulse (about 8MHz) which 
corresponds 1 dot per the minimum modulation of a laser beam in the circuit which 
generates an image clock. A sequence control counter for 191 to carry out serial 
conversion of the printing data of a cutting tool unit (8 bits) received from an interface 
circuitry, The circuit which generates the test pattern which uses 192 at the time of a 
maintenance, the multiplexer to which 211 performs selection with test pattern data and 
the printing data from an interface circuitry 122, The shift register from which 210 
changes serially the 8-bit parallel data from said multiplexer 211, The address counter for 
[ memory capacity ] said Rhine memory 213,214 in 4096 bits and 212 and 215 are the 
decoders for making the signal which controls said test pattern generating circuit by the 
Rhine memory by which 213,214 stores printing data temporarily. 226,227,228 is a flip- 
flop for doubling printing data and shadow data forwarding timing. 
[0099] The detail of said counter 187,188 is explained here. It is the counter which 
determines the timing for laser intensity amendment of every Rhine (horizontal scanning 
line), a count is performed based on the reference clock signal S53, and 275 generates the 
sample signal S75 used for the object for quantity of light amendment, and the Rhine 
start. 276 is a counter for horizontal recording start positioning, is counted based on Q7 
output (1 dot unit signal of videos) S83 from said sequence control counter 191, and 
outputs the horizontal recording start location (left margin) signal S84. 277 is a counter 
which determines a horizontal record termination location, and a count is performed 
based on the 8 dot unit signal S83 of said videos, and data write it, and it outputs the end 
location (right margin) signal S85. A count is performed based on the output of the gate 
198 which considers Q output of the form tip location (page top) signal S74 which is a 
counter for perpendicular direction recording start positioning, and is outputted from 
input/output port 186, and a flip-flop 204 as two inputs, and 278 generates the page top 
count output S76. 279 is a counter for perpendicular direction record termination 
positioning, counts based on the output of the gate 198 like the above, and outputs the 
page end count signal S77. 280 is a counter for perpendicular direction test pattern 
control, counts based on Q output of said flip-flop 240, and outputs the test pattern 
control signal S79. 

[0100] Drawing 26 is the detail circuit diagram of the interface circuitry 122 in drawing 
3 3 . In drawing 26 , the 8-bit latch for a command and both the data of printing in the 
input/output port with which 263 sends out receipts, such as command data from the data 
control section 2 and a printing initiation command signal, the status data to the data 
control section 2, the ready state signal of a printing control section, etc., and 264, and 
265 are the transceiver/receiver for interface data bus S59. The decoder for data 
selection-signal S60 as which 266 specifies the data on a data bus S59, and 269 show the 
control circuit of the BUSY signal which controls the data forwarding timing to 
command data and the data control section 2 at the time of printing data reception, 
respectively. 

[0101] Next, the detail of an interface signal is explained. In drawing 26 , with the data 
selection signal on a data bus S59, S59 chooses the 8-bit data bus of bidirection with the 
combination of two signals of IDCOM and IDSTA, and S60 chooses the data on said data 
bus S59. As for the signal with which the printing control section 100 tells in IPRDY that 
S61 is a ready state, the signal with which S62 permits sending out of the print start 
signal IPRNT from the data control section 2 by IPREQ, and S63, the data control section 



2 side stops sending out of printing data by receiving this signal by IPEND. In IHSYN, 
S64 is the sending-out demand signal of printing data of one line, and S65 is a signal 
which a print initiation command signal and S30 permit an abbreviated name ISTB to by 
IBSY, and S66 permits the read by the side of sending-out authorization of said strobe 
signal S30, and the data control section 2 of status data with the strobe signal of a 
command and printing data by IPRNT. 

[0102] A command and printing data are outputted to output Rhine S72 of a transceiver / 
receiver 265, when the status recognition signal S68 is OFF. The data on output Rhine 
S72 are latched to the data latch 264 by the strobe signal S30. And in the case of 
command data, after being latched to input/output port 263 and identifying the command, 
convention actuation which a command has is performed. Moreover, in the case of 
printing data, it is sent to said printing data write control circuit from an output line S59. 
Moreover, sending out of the data of the status is performed as follows. By receiving the 
request command of the status by the printing control-section 100 side, the contents of 
the status corresponding to the command are set to the status data output S71 of 
input/output port 263. The set status data S71 are inputted into a transceiver / receiver 
265. The inputted data output that the status recognition signal S68 is ON on a data bus 
S59. 

[0103] The detail of the command used by this printing control section 100 and the status 
is shown in drawing 27 and drawing 28 , respectively. The status demand command 
corresponding to the statuses 1-6 in drawin g 28 in SRs 1-6, the power save command to 
which PSON decreases the consumption power of a fixing assembly 331, and PSOF are 
the discharge commands of said power save condition, they decrease the consumption 
power of a fixing assembly 33 1 by the power save command PSON at the time of un- 
recording, aim at power saving, make power increase to the usual value with the power 
save discharge command PSOF at the time of record, and can carry out fixing of a toner 
in drawing 27 . CSTU of the upper case feeding assignment command of a cassette and 
CSTL is the same, and the top / bottom margin assignment command with which a lower- 
berth assignment command, the command with which VSYNC directs sending-out 
initiation of printing data from the data control section 2, and MF 1-9 specify the 
assignment command in manual bypass mode, and TBM 1-4 specifies the printing 
starting position on a form, and SOF show the command which turns off shadow 
exposure compulsorily, respectively. 

[0104] The printing control section 100 the status which shows that feeding of a form is 
performed and a form is conveying in a printer during paper conveyance in drawing 28 , 
the status a select switch ON indicates it to be that the select switch 354 of a control unit 
was pushed, and a VSYNC request a print initiation command A receptacle, That 
reception of printing data was attained The status, and the top/bottom margin, as for the 
status to tell and manual bypass, feed mode indicates the condition of a selection cassette 
[ in / in the status and the cassette upper case / lower berth which tells that it is in a 
manual bypass condition / cassette feeding mode ] to be Said top / bottom margin 
command The status which shows the condition of the top/bottom margin chosen by 
(TBM 1-4), Cassette size (upper case) and cassette size (lower berth) the status and the 
data resending demand which show that the status . test / maintenance which shows the 
size code of the cassette with which it is equipped are in test/maintenance condition, 
respectively with a jam etc. Said power save command (PSON) shows that it is in the 



condition of power save mode during the status which shows the case where re -printing is 
required, the status which shows that a printer is in the warm-up condition of a fixing 
assembly for the inside of weight, and power save. It is shown that the operator call factor 
of the status 4 has generated the operator call. It is shown that the serviceman call factor 
of the status 5 has generated the serviceman call. Tray full has a form more than regular 
number of sheets in a paper output tray, and it is shown that a tray is in a full condition. It 
is shown that toner back exchange is full of a toner in the toner back. It is shown that the 
form carried out the jam of the paper jam within the airframe. It is shown that the toner of 
those without a toner was lost in the toner hopper. It is shown that the door of a front has 
not closed covering opening. It is shown that the timing error had trouble in the printing 
data transfer. As for fixing assembly failure, a heater open circuit of a fixing assembly, a 
temperature FUSE piece, etc. show that abnormalities are in a fixing assembly. A laser 
diode does not reach a regular output or, as for laser failure, a beam detector shows that a 
beam is undetectable. Having separated from it from the specified speed by a certain 
cause, after scanning motor failure reached the regular rotational frequency, or it did not 
reach a specified speed, even if the scanning motor passed during starting Tokikazu 
scheduled time is shown. The fixing assembly roller counter of said drawing 15 reaches a 
regular value, and heating roller exchange shows that a fixing roller needs to be 
exchanged. As for drum exchange, a drum exchange counter reaches default value 
similarly, when a drum needs to be exchanged, a developer exchange counter reaches 
default value similarly, and developer exchange shows, respectively that it is a case to be 
exchanged [ of a developer ]. 

[0105] Drawing 29 is drawing showing the physical relationship of the beam detection 
location which enters in 1 time of the scanning zone of the laser beam containing the 
beam scan section 349 on the photo conductor 301 in drawing 3 and a scanning zone, the 
write-in location of data, etc. The beam which 416 is a beam scan start point, and 417 is a 
point ending [ beam scan ] in drawing 29 , and reached the point 417 ending [ beam scan 
] starts the next beam scan from the beam scan start point 416 by time amount 0 
according to the next field of the polygon mirror 313.418 shows the beam detection start 
point of the beam detector 346, the left end side of a photoconductor drum and 429 are 
the same, and 428 shows a right end side, respectively. The form left end side of paper- 
size A3 and 420 are the same, and 419 expresses a right end side. The form left end side 
of paper-size A3 and 420 are the same, and 421 expresses a right end side. Similarly the 
data write-in start point of the form of A3 size with 421 [ same ] and 422 show the point 
ending [ data write-in ]. 

[0106] As for the form left end side of a paper size A6, and 424, 423 is the same, a right 
end side and 425 are the same, and the data write-in start point of the same size and 426 
express the point ending [ data write-in ], respectively. Moreover, 427 expresses the 
central point of a form. 

[0107] d4 expresses the distance to the point 426 of A6 size ending [ write-in ], the 
distance to an A3 size write-in start point and d5 are the more nearly same than the beam 
scan 418, the distance to an A6 size write-in start point and d6 are the same, and d7 
expresses the distance to the point of A3 size ending [ write-in ], respectively. d8 
expresses the distance to the form right end side 420 with A3 size from the point 418 
detecting [ beam ]. Moreover, d3 expresses the range of the 1 scan of a beam. dl4, d9, 
and dlO show A3 and the effective printing range in A6, respectively. After the printing 



write-in start point from the beam detector location 418 changes with each paper sizes in 
order to always send centering on the form central point 427, therefore the beam detector 
346 detects a beam according to paper size, the form feed of this printer ****s in the 
distance to each write-in start point, and needs to write in the data after time amount 
progress, so that clearly also from this Fig. While performing such control, since this 
printer has not adopted the lug delivery device of a form, it can be printed all over a form. 
In this example, although the left and the right margin of form right and left are set as 
3mm, it is possible to set this to 0. Moreover, about the printer which performs the 
conventional lug delivery conveyance, an about 8- 10mm margin is usually needed, and 
there is a fault of it becoming impossible to print the quite big part on a form. 
[0108] Drawing 30 is not a horizontal chisel about the paper size and printing area part of 
drawing 29 , and expresses the whole form surface. In drawing 30 , 436A6 form and 437 
express A3 form. About 419, 420, 421, 422, 423, and 424,425,426,427, the same location 
as drawing 29 is shown. In the tip of a form, and 432, the data write-in start point of a 
form perpendicular direction and 43 1 express the form back end of A3 size, and 433 
expresses [ 430 ] the point of A3 size ending [ data write-in ]. 434 expresses the point of 
the form back end ofA6 size, and 435A6 size ending [ data write-in ]. 
[0109] Next, an operation of said component is explained also with reference to the 
timing diagram of drawing 3 1 and drawing 32 . 

[0110] The print (printing) of the ready signal IPRDYO of the printing control section 
100 (S61) is attained. The print start signal IPREQO (S62) will be in an active state at 
coincidence. Next, the laser enable signal LDON1 (S49) starts to "1." The transistor 258 
of drawing 17 is made to turn on with this signal S49. At this time, the flip-flops 226-228 
for data of drawing 25 are not set, therefore both the printing data signal S47 and the 
shadow signal S48 have become "0." Since "1" and printing data are [ "0" and the shadow 
signal S48 ] "0" for laser enabling [ S49 ], the gate 246 of drawin g 17 is materialized, and 
since an analog switch 254 is turned on, thereby, laser diode 259 emits light. Then, the 
photodiode 260 for monitors operates, an operational amplifier 239 operates through an 
operational amplifier 232, and the laser ready signal LRDY1 (S43) occurs. Next, 
synchronizing with Horizontal Synchronizing signal HSYO (S54), the sample signal 
SMPTO (S75) occurs from a counter 275. This signal S75 is used so that the time amount 
equivalent to the distance d3 (distance of one line) between 416-417 in drawing 29 which 
specifies a paper size may be set. Quantity of light amendment is used as******** and a 
Rhine start signal for every Rhine by this. That is, since the gate 193 of drawing 25 
opens, the sample signal S45 occurs from the gate 194 and this sample signal S45 makes 
an analog switch 236 turn on through the gate 244 of drawing 17 with this signal S75, the 
signal for amendment will be given to laser diode 259, and quantity of light amendment 
for every Rhine is performed in this way. The output signal of the counter (page top 
counter) with which PTCTO (S76) has determined the tip of a form, and PECTO (S77) 
are the output signals of the counter (a page and counter) which has determined the 
termination location of a form. When it becomes the timing which can write in an image, 
the status of a VSYNC request is sent to an external device. If the VSYNC command 
comes out by this and it is received, PTOP (S73) will come out and it is begun to count 
the number of Rhine of HSYNC from the point. It specifies to [ from the location ] how 
many it writes similarly (termination location). In order to enable it to change this 
assignment value, Top Margin nT and the HOTTOMU margin nE are formed. If the 



above assignment is performed, when VSYNC comes, a PTOP signal will be outputted 
before the tip of a form. For example, if the 5mm margin is required, the number of 
Rhine including it will be counted. The top's [ being temporary ] value will set the data 
corresponding to 10mm, then the part of those to a timer. The location of a bottom is 
decided similarly. If data are set to a timer, it will count by opening the gate from there, 
and will start by count termination. Thus, it is the gate 201 of drawing 25 which is 
decided where [ where / from / to ] to write. LSTO (S78) is Q output of the flip-flop 204 
for taking a synchronization, is set by HSYNC, and when a sample timer signal starts, it 
is reset. This reset line is contained in the LDON signal (S49) of drawing 25 , and reset is 
compulsorily applied without usually committing a reset line. Q output of a flip-flop 204 
occurs by reset, the clock generation circuit 190 works, and the clock from an oscillator 
189 is counted. This clock generation circuit 190 carries out 4 dividing of the clock from 
an oscillator 189, and only while Rhine start signal latest starting time is set, it outputs the 
signal of bitwise. This output changes a phase and has become two kinds of signals S82 
and S87. The synchronization for one line is taken by this. VDAT1 is a printing data 
signal (S47), and is outputted by actuation of the P/S conversion shift register 210 as 
serial data. That is, when a load signal is not impressed, the output S86 is "0", and 
although it operates with the signal S82 from the clock generation circuit 190, when (with 
no laser store) and the load signal S88 enter, the P/S conversion shift register 210 carries 
out serial conversion of the data D5-D12, and outputs them. At this time, it will be loaded 
to 8 bits by the gates 207-209 with 1 time of a period. The generating timing of a load 
signal is explained here. Although data will be set whenever a paper size changes when 
there is a location to actually write in, the counter which controls this is the left margin 
counter 276 (data are d9 and dlO of drawing 29 ) and the right margin counter 277 (data 
are dll [ of drawing 29 ], and dl2) of drawing 25 . The set in this case specifies the 
distance of the left and rye ** on the basis of the center of a form. If a latest-starting-time 
signal (S78) comes out synchronizing with an HSYNC signal, a flip-flop 196 is set, 
thereby, Gaea ** 198 will start ****** and a counter 276 will start a count. The count in 
this case will count it by a unit of 1 time to 8 bits rather than will count a video clock for 
every bit. If the count output which comes out every 8 bits is set according to the left 
margin NLm and a right margin NRm, the count which synchronized with the latest- 
starting-time signal (S78) will be performed. And if it sets up and the number of counts is 
outputted, it will start. Therefore, the gate 201 has determined the lengthwise direction 
and it will write in the point when the gate 199 will have determined the longitudinal 
direction and both gate outputs are set to (1, 1). Said load signal is outputted to this 
timing, from a shift register 210, serial conversion of the data S86 is carried out, and they 
are sent out. 

[01 1 1] The Rhine memory out signal LMOT (S80) is the output of the OR gate 222. It 
controls whether this sends out which data of the Rhine memory 213 and 214. That is, 
this sending-out timing is controlled by the flip-flop 203. That is, since this flip-flop 203 
will change an output state and will open the gates 220 and 221 by turns whenever a 
clock pulse is impressed, thereby, the Rhine memory 213 or the output DOUT of 214 is 
read by turns. Gaea 217.218 will also open the write-in timing to the Rhine memory 
213,214 by turns, and it is controlled. Thus, when adopting the below-mentioned shadow 
method, it is for attaining carrying out smoothly of processing, as writing and read-out of 
data can be performed to coincidence. 



[0112] Next, LDAON1 (S81) is explained also with reference to drawing 43 . 
[0113] If it is in this kind of recording device, when ****** laser is not usually emitted 
all over the shaft orientations of a photo conductor 301, it will print in many cases only in 
the forms (B5, A4, etc. like the form 458 shown in drawing 43 ) of small size, and a toner 
etc. will stop adhering to the part by the side of the both-ends nearness with which use is 
not presented for this reason. Moreover, even if it is the form (for example, form 461 of 
drawing 43 ) of big size, a free space exists (a use field is in the slash section 459 also 
about the form 458 of small size). Thus, in the phase which will fail to write an adhesion 
toner with the blade after record termination if the field where a long duration toner does 
not adhere is prepared, there is a problem that the contact resistance of the blade in a non- 
adhered part will attach a crack to a large next door photo conductor front face. Then, as 
shown in the timing diagram of drawing 31 , immediately after printing of one sheet of 
form finishes it as this equipment, the Rhine data-on signal LDAON1 (S81) is generated. 
Said fault is removed, as the printing data signal VDAT1 (S47) was compulsorily given 
within between this nascent state and Rhine (image) 460 and 463 covering the whole 
shaft-orientations surface of a photo conductor as shown in drawing 43 by this actuation 
was written after the printing termination of one sheet of form. In this case, when 
predetermined time tx has passed since the time of falling of data LDATn-1 before [ one ] 
the culmination data LDATn in the data of the Rhine memory out signal LMOT1 (S80), 
he is trying for the timing of the Rhine data writing to make it generate, in addition, such 
Rhine — also ******(i n g) __ a ft er printing of each form is performed, you may set up so 
that it may write not only to what is written periodically but to every lot unit (every ten- 
sheet 100 sheets of every [ for example, ]). 

[0114] Next, the method (it is also called a shadow method) currently used in order to 
make an alphabetic character etc. legible by ****** which gives a "shadow" (shadow) to 
the alphabetic character printed also with reference to drawing 33 thru/or drawin g 36 is 
explained in full detail. 

[0115] Distinction of whether to generate the shadow signal S48 is performed by the 
various gates 220 which input the data of said Rhine memory 213,214 by turns thru/or 
225, three flip-flops 226-228, and the gate 231 of the output side. Among those, a flip- 
flop 227 will contribute a flip-flop 228 to distinction of the shadow based on change of 
lateral (the direction of Rhine) level at distinction of the shadow based on change of the 
level of a lengthwise direction (perpendicular direction). That is, since the data of the 
front direction of Rhine are contained in the flip-flop 227 supposing the serial data which 
it is going to write in from now on is read from the Rhine memory 213 and this sets a 
flip-flop 226, when front data are in the condition of "1" in "0" for the present data, the 
shadow signal S48 is outputted, for example. The data of front Rhine are similarly 
compared with the data of present Rhine at the gate 223, for example, when data [ in / in 
the data of present Rhine / the same horizontal location of Rhine in front of "0" ] are " 1 ", 
a flip-flop is set, and a shadow signal arises. In addition, also when both the flip-flops 
227,228 are set, a shadow signal arises. This condition is shown as the shadow out signal 
SOUT1 (S86) of drawing 32 , the printing data signal VDAT1 (S47), and a shadow signal 
SDAT1 (S48). 

[0116] Drawing 33 shows the conventional development pattern when not using said 
shadow method, and drawing 34 shows the development pattern at the time of using said 
shadow method. Thus, since a shadow (shadow) is given to drawing 32 when the 



alphabetic character of"**" is printed, it becomes very legible. 

[0117] Drawing 36 makes a vertical line SI and striping S2 intersect, and property Figs. 
Rl and R2 showing the relation between an exposure location and surface potential to 
property Fig. Q showing the surface potential of a photo conductor and the relation of 
exposure energy for property Figs. PAT1 and PAT2 showing an exposure location and 
the relation of exposure energy to an illustration upper right field to an illustration upper 
left field and an illustration lower left field are shown, respectively. This drawing extracts 
the direction "14-21" of Y in the direction of X "8" in the alphabetic character in drawing 

33 and drawing 34 . The properties PAT2 and R2 of the pattern shown in the properties 
PAT1 and Rl and drawing 34 of the pattern shown in drawin g 33 as shown in this 
drawing are different things. If it is in a development property especially, in a certain 
development level L, it turns out that the width of face D2 of property Fig. R2 of drawi n g 

34 is large rather than the width of face Dl of property Fig. Rl of drawing 36 . In 
addition, drawing 35 is the property Fig. showing the relation between an exposure 
location and exposure energy, and the energy of time of laser radiation P (ON) is setting 
energy of 6mw(s) and shadow partial creation time P (SH) to 4mw(s). 

[0118] It is as follows when the above shadow method is packed. 
[0119] In what records recording information (text etc.) on a record photo conductor by 
beam scan corresponding to a beam difference on the strength While recording based on 
the beam (said P (ON) and P (OFF)) which has the 1st and the 2nd reinforcement, when 
said input data has a specific relation, input data binary [ serial ] It is what records by the 
beam of the 3rd reinforcement (halftone) which transposes to the beam of said 1st or 2nd 
reinforcement, and is located in the 1st or 2nd middle on the strength. Distinction of this 
specific relation For example, when a beam scan is what is performed one by one for 
every level Rhine, it distinguishes that the binary data in (a) level Rhine change from 
significant record data (data for forming an alphabetic character) to non-mind-record data 
(to data which are not contributed to alphabetic character formation). The data of current 
Rhine in scanning a part for the non-mind-record data division immediately after the 
change with the beam of the 3rd reinforcement and (b) level Rhine are compared with the 
data of the last Rhine of the perpendicularly are perpendicularly equivalent to the 
location. When changing from significant record data to non-mind-record data like the 
above (a), it is scanning the non-mind-record part immediately after change with the 
beam of the 3rd reinforcement. 

[0120] In addition, the ** case which attaches said shadow, although you may adopt 
regardless of the class (for example, text and image information) of recording 
information, only when dealing with text, it is desirable to use this method. In this case, if 
it is text, it will shift to the flow of "Shadow" ON, and if it is things other than text (for 
example, image information), he is trying to make it it to be judged by the 
microprocessor for whether it is the flow of a "shadow", and carry out automatically, as 
shown in the flow chart of drawing 55 , as a "shadow" is not operated. The command in 
this case is "SONF shadow ON/OFF" shown in drawing 27 . Or a "shadow ON/OFF" 
switch is formed in a panel part, and an operator may enable it to choose it as arbitration. 
[0121] If the above shadow methods are used, since a "shadow" can be attached when 
recording information is text, a quality of printed character can be raised. Since it can 
prevent "graze" especially and the printing concentration of 1-dot Rhine becomes high as 
a result, that quality of printed character can be raised also to kanji fonts of a high dot, 



such as 40x 40-dot configuration. [ of Rhine by the printing concentration fall of 1 dot 
Rhine which was the fault of the recording method by the conventional binary beam 
reinforcement at the time of high density beam record ] Moreover, since the tolerance of 
the deflection of the perpendicular direction of the beam on the photo conductor by "face 
deflection" of a polygon mirror can be extended, it becomes easy to carry out processing 
of a polygon mirror, and there is also an advantage of becoming cheap. 
[0122] In addition, it may be made to give said shadow also in the case of graphic form 
information simple besides text. 

[0123] Next, electrification amendment is explained also with reference to the flow chart 

of drawing 37 thru/or drawing 41 , and drawin g 59 . 

[0124] The armature-voltage control circuit 445 where drawing 37 shows the example of 
1 configuration in said high voltage power supply circuit 160 for electrification, and, as 
for this, motion control is performed by the high voltage power supply ON/OFF signal 

535, The pressure-up transformer 446 which a frequency output is impressed to a primary 
side by this armature -voltage control circuit 445, and generates a high-pressure output 
from a secondary by it, The high-pressure rectifier circuit 447 which rectifies the output 
of the pressure -up transformer 446 and impresses a rectification output to said 
electrification charger 304, It is constituted by the current / electrical-potential-difference 
conversion circuit 450 which inputs the current which flows to the electrification charger 
304, and changes it into an electrical potential difference, and the operational amplifier 
449 which considers the output of this current / electrical-potential-difference conversion 
circuit 450 as one input, and considers the output of the control-standards electrical- 
potential-difference generating circuit 448 as the input of another side. Said control- 
standards electrical-potential-difference generating circuit 448 outputs a control- 
standards electrical potential difference which is controlled by the analog-control signal 

536, and is different. While according to such a configuration the output frequency of the 
armature-voltage control circuit 445 is decided based on the output from the control- 
standards electrical-potential-difference generating circuit 448 and a high-pressure output 
occurs based on this, the current of the charger for electrification at this time is impressed 
to a current / electrical-potential-difference conversion circuit 450, an operational 
amplifier 449 compares this output voltage and reference voltage, and since control 
action is performed so that both may be in agreement, stabilization of output applied 
voltage can be attained. 

[0125] Here, it explains to a detail per contents of the analog-control signal S36. 
[0126] A photo conductor 301 has the property that surface potential changes with 
temperature changes sharply as shown in drawing 38 . In this drawing, temperature is 
shown on an axis of abscissa, surface potential variation deltaVO is shown on an axis of 
ordinate, and the property changes with classes 451,452,453 of drum, respectively. 
Moreover, drawing 39 shows the property Fig. showing the relation between drum 
inrush-current ID of each drum 451,452,453 at the time of the temperature of 25 degrees 
C, and surface potential VO, and serves as a proportionality straight line. Therefore, what 
is necessary is just to make the drum inrush current ID change, in order to keep surface 
potential constant. For example, in order to maintain the surface potential of 800V about 
the drum of the property 45 1 in drawing 39 , it subtracts by inrush-current variation 
deltalD corresponding to surface potential variation deltaVO, and about the drum of a 
property 453, it understands that only inrush-current variation deltalD' equivalent to 



surface potential deltaVO'O should make it increase (the various property data of said 
photo conductor are contained in said RAM 107). Since it has a correspondence relation 
as it is indicated in drawing 40 as an inrush current ID and the output current here, the 
above-mentioned inrush current ID can be adjusted by changing the analog signal (input 
voltage) S36 to the control-standards electrical-potential-difference generating circuit 44 
in said high voltage power supply circuit 160 for electrification with 2V, 4V, and 6V. 
Drawing 41 is analog input current (what is necessary is to show the relation between the 
output voltage of D/A converter 165 of drawing 15 , and temperature, and to detect the 
temperature of a drum 301 with said temperature sensor 342 (thermistor of drawing 14 ), 
for example, just to impress said analog-control signal S3 6 corresponding to a 
temperature change). 

[0127] Although more than solves and said electrification amendment is performed based 
on the contents, the actuation is explained based on drawin g 56 . If the thermistor 342 
shown in drawing 14 detects the temperature of a drum, A/D converter 271 will change 
into a digital signal, and if data conversion is completed, the value DdeltaT which 
subtracted the temperature data DT 25 of the drum at the time of being the temperature 
data DTn and the temperature of 25 degrees C will be read. Next, the temperature o'clock 
[ the o'clock of 25 degrees C ] criteria data DV 25 are read, DV25+DdeltaV is calculated, 
and the calculation result DVn is outputted to D/A converter 165. And with reference to 
RAM 107, the drum property NO is identified for the drum property data of the address 
"6000" shown in drawin g 45 , and feedback error data DdeltaV is read further. Next, the 
temperature o'clock [ the o'clock of 25 degrees C ] criteria data DV 25 are read, 
DV25+DdeltaV is calculated, and the result of an operation DVn is outputted to D/A 
converter 165. and the analog input of the high voltage power supply 160 for 
electrification ~ Vn — impressing (S36) ~ it amends by changing the control input signal 
S35 of the high voltage power supply 160 for electrification into ON condition. 
Whenever temperature changes, the above-mentioned amendment is repeated and he is 
trying to keep the surface potential of a drum constant. 

[0128] In addition, the operator enables it to specify from the outside about the property 
of the various photo conductors (drum) memorized by nonvolatile RAM 107. That is, 
after turning ON a test key by setting the drum property NO if it is drum exchange when 
distinction of being drum exchange is performed as shown in the flow Fig. (a rounded 
envelope C shows.) of drawing 63 , the writing of the drum property NO is performed in 
the drum property NO area of nonvolatile RAM 107. Therefore, after that, the property of 
the drum always used now is chosen and amendment is performed based on this. 
[0129] Since the electrification potential of a photo conductor will be kept constant even 
if the temperature of a photo conductor changes with the temperature rises in external- 
environment change and a gas if the above electrification amendments are performed, 
generating of faults, such as a fogging by the fall of electrification potential based on a 
temperature change, the fall of printing concentration, or electrification potential rise, can 
be prevented, and always clear printing can be offered. Moreover, since amendment 
according to it is performed by inputting information which classified the temperature 
characteristic of a photo conductor according to this example (external setup), 
temperature compensation of an electrification property can be performed in a very high 
precision. Therefore, the variation in the temperature characteristic of the photo 
conductor itself can also be eased, and there is also an advantage that the range of the 



specification of a photo conductor can be extended. 

[0130] Next, actuation of this whole equipment is explained also with reference to the 
timing diagram of the flow chart of dra wing 47 thru/or drawing 59 and drawing 60 
thru/or drawing 62 . 

[0131] After a power source ON, it is checked [ that OFF and the temperature fuze 130 
do not serve as / the door switch 129 / OFF and the delivery switch 336 / OFF and the 
manual stop switch 328 / OFF and the pass sensor 123 / ** and ] whether a paper output 
tray 384 is full (FULL), and test print mode, maintenance mode, and exchange mode is 
checked further. If each is satisfactory, the MC relay 131 will be turned on, ON and the 
scanning motor 312 serve as [ the fixing assembly heater lamp 333 ] ON, and Timer A 
(TIMA) starts. If Timer ATIMA counts predetermined time tl, the device sections, such 
as a drum motor and a development counter motor, will serve as ON, and laser 344 will 
be turned on if TIMA next counts predetermined time t2. If time amount t25 counts by 
TIMA, it will be distinguished whether you are a laser ready, if it is yes (Y), next 
TIMA=t26 will be clocked, an imprint charger, laser, a development counter motor, and 
development sleeve bias will serve as OFF, respectively, and a drum motor, a heating 
roller motor, an electric discharge lamp, and the electric discharge lamp before an imprint 
will serve as OFF further at the time of time amount progress of TIMA=t27. Next, it is 
judged to the timing of TIMA=t29 whether you are a scanning motor ready and an 
HSYNC ready, and TIMA will be stopped if it is yes (Y) (above drawing 47 ). 
[0132] Next, distinction of "the tray full in the status 4" is performed, and distinction of 
"toner back exchange" and distinction of being "with no toner" are performed. If it is 
"tray full", the flag of "tray full" will be set to "0" after the form removal in a paper 
output tray, a paper output tray counter is reset, if it is "toner back exchange", reset will 
be performed in the phase in which the condition returned to origin, and reset is 
performed in the phase which returned also when it was TONA 1 supply. If the above 
flow is passed, it will be distinguished next whether it is "in [ power save ]" in "the status 
3". [ ****** ] No, if it is (N), distinction of "having no paper" in "the status 4" will be 
performed next. Yes, if it is (Y), it will be distinguished whether it is "the cassette-paper- 
less detection ON", if it is a no (N), a "with [ no paper ]" flag will be set to "0", and if it is 
a "fixing assembly ready", it will be made the flag "in stay TASUU ** Ito" "0." Next, 
IPRDY If it is set to ON and IPREQON, and it is distinguished [ whether it is "under / 
power save /" ****** ? and ], respectively whether it is "with no paper" and it is 
satisfactory, TIMA will start. The resist motor 149 is reversed by TIMA=t01, and a resist 
motor stops by TIMA=t02. The tip of paper is pinched by the feed roller in this phase, 
next, whether it is "manual bypass" distinguishes — having — no, if it is (N), whether it is 
"IPRNT ON" will distinguish - having - yes, if it is (Y), "IPREQ OFF" will come. Next, 
it will be distinguished whether Timer E (TIME) is working, if working, "TIME=t30" 
will be distinguished, if it is yes (Y), it will become a TIME stop and the imprint charger 
305, the exfoliation (exfoliation) charger 306, the development counter motor 141, and 
the fixing assembly motor 143 will be turned on, respectively. If it is not "TIME=t30", 
TIME will be stopped and will shift to the flow of a rounded envelope F (above drawing 
48). 

[0133] next, TIMA ~ starting - the blade solenoid 158 - ON - becoming - "TIMA=tl" 
— the development counter motor 141, the electric discharge lamp 302, the front [ imprint 
] electric discharge lamp 303, and the drum motor 147 ~ each serves as ON. The imprint 



charger 305 and the fixing assembly motor 143 serve as ON by "TIMA=t2." 
[0134] The exfoliation charger 306 serves as ON by "TIMA=t3", and then TIMA is again 
started from "0" at the time of "TIMA=t4." Next, a cassette upper case and the lower 
berth are distinguished [ whether it is "manual bypass" and ], if it is an upper case, the 
feed motor 151 will be rotated normally, upper case feeding will be performed, if it is the 
lower berth, after waiting to "TIMA=t5", the feed motor 151 is reversed and lower-berth 
feeding is performed. Next, laser 344 is made to turn on at the time of "TIMA=t5", and 
the electrification charger 304 is made to turn on at the time of "TIMA=t6." It confirms 
whether to be a laser ready by "TIMA=t7", and if it is yes (Y), the "VSYNC request" flag 
in "the status 1" will be set to "1." Timer B (TIMB) is started after that and it shifts to the 
flow of a rounded envelope G (above drawing 49 ). 

[0135] next, "TIMA=t31" -- the feed motor 151 -- stopping -- "a VSYNC command 
receipt" — distinguishing — yes ~ if it is (Y) ~ "TIMB<t32" ******__ distinguishing ~ 
yes, if it is (Y), TIMB will be made to stop and it will consider as count initiation of "the 
page top", and "a page and a counter", and image write-in processing. Timers C and D 
(TIMC, D) are started and a TIMA stop and feed motor 151 halt are carried out by 
"TIMA=t34." Next, it is referred to as resist motor 149 normal rotation and **- 
TARUKAUNTA 3540N by "TIMC/D=t35", and the height of toner concentration is 
distinguished by "TIMC/D=t36." When concentration is low, the toner supply motor 159 
is turned ON. "Next they are a page and an interrupt" is distinguished, and if it is yes (Y), 
an image write-in termination IPEND pulse will be made to output. Each counter is set to 
+1 after that, and each condition will be displayed if it is "** lei full", "drum exchange", 
"developer exchange", and "heating roller exchange." OFF in addition, the distinction 
result of the above "a VSYNC command receipt" - no ~ if it is (N) ~ "TIMB=t46" - the 
electrification charger 304 - By "TIMB=t47", laser 344, exfoliation charger 304OFF, 
Laser 344, the exfoliation charger 306, and the development counter motor 141 are 
turned off by "TIMB=t47", respectively. The imprint charger 305 and the fixing assembly 
motor 143 are turned off by "TIMB=t48", respectively. It sets to OFF by "TIMB=t49", 
and the blade solenoid 158 is set to OFF for the drum motor 147, the electric discharge 
lamp 302, and the electric discharge lamp 303 before an imprint by "TIMB=t50", 
respectively. Moreover, by the flow of the above "TIMB<t32", if it is a no (N), 
"TIMB<t33" will be distinguished next, and if it is a no (N), it will consider as a TIMB 
stop and a TIMA start. The blade solenoid 158 is turned ON after that, and the 
development counter motor 141, the drum motor 147, the electric discharge lamp 302, 
and the electric discharge lamp 303 before an imprint are set to ON in the phase of 
"TIMA=tl", respectively. And the imprint charger 305 and the fixing assembly motor 143 
are set to ON at the time of "TIMA=t2", and the exfoliation charger 306 is set to ON at 
the time of "TIMA=t3." Next, it distinguishes that it is "TIMA=t4", and Timer A is made 
to once stop and is started again. And the development counter motor 141, the imprint 
charger 305, the exfoliation charger 306, and the fixing assembly motor 143 are made to 
turn on, respectively. By "TIMA=t5", electrification charger 304ON is performed by 
laser 3440N and "TIMA=t6", and it distinguishes that he is a laser ready by "TIMA=t7", 
and TIMA will be made to stop if it is yes (Y) (above drawing 50 ). 
[0136] Next, it distinguishes whether it is "toner full pilot-switch 126" ON, and in a 
display, if it is ON, if it is not ON, it will be distinguished whether it is "toner-less pilot- 
switch 125" ON, and a display will be performed. Next, distinction of being "manual 



bypass 1" is performed, if it is not manual bypass, distinction of "having no assignment 
cassette paper" will be performed next, and if there is no paper, STPF (stop flag) will be 
carried out to a display to that effect "1." Next, Timer E (TIME) is started. If a stop flag is 
"1", STPF will be set to "0" and the print ready IPRDY will be turned OFF. When it is 
not STPF=1, distinction of being "manual bypass 1" is performed, if it is "manual bypass 
1", a TIME stop, manual stop switch 3280FF, manual bypass "O", TIMB stop, and 
distinction of being the cassette-paper-less detection switch ON will be performed, and 
then, it is a print request IPREQ. It is turned on and shifts to the flow of the rounded 
envelope I of said drawing 48 (above drawing 5 1 ). 

[0137] Next, the contents of the timer interruption in said each flow are explained with 
reference to drawing 52 and drawing 53 . It distinguishes whether as for this, each timers 
A, B, C, D, and E are working respectively, and when each is working, it counts up. All 
input is read by part for a port input read station. And the timer is made to stop by 
"TIMC/D=t38", it distinguishes whether it is "TIME=t39", actuation of Timer E (TIME) 
is continued henceforth, and "the toner supply motor 159" and the "resist motor 149" are 
stopped for every time amount, the degree — after "TIME=t4" — "— it distinguishes 
whether it is TIMA working" (this is forjudging whether the print of the following form 
is performed). TIME will be made to stop if TIMA is working. Laser 344, the exfoliation 
charger 306, and the development counter motor 141 are set to OFF by electrification 
charger 304OFF and "TIME=t42] by "TIME=t41" after that, respectively. It turns OFF 
by "TIME=t43" and the drum motor 147, the electric discharge lamp 302, and the electric 
discharge lamp 303 before an imprint are turned OFF for the imprint charger 305 and the 
fixing assembly motor 143 by "TIME=t44", respectively (above drawing 52 ). Distinction 
of blade solenoid 1580FF, a TIME stop, distinction of "fixing assembly temperature 
normal" no, whether "whether it to be a fixing assembly temperature fuze stage", whether 
"whether you to be scanning motor 312 ready", and whether "whether to be door- switch 
1290FF" is performed by "TIME=t45", and various processings are performed according 
to each condition. 

[0138] Next, the contents of the command interrupt in said each flow are explained with 
reference to drawing 54 . If processing of command interruption is started, it is 
distinguished whether it is a "parity error", and if it is an error, the flag of "the status 
DATA 81" will be set to "1", and will serve as "an illegal command error." If it is not a 
"parity error", it will be judged for a "stator request" whether it is the range of SRs 1-6, 
and when it is within the limits, the output corresponding to either of them occurs. It is 
judged whether they are "the top/bottom margin", if it corresponds to neither of a "status 
request", if that is right, "the top/bottom margin" will be specified, it will be set to "1" by 
the "status set", and either of "DATAs 21-11" will be specified. When it is not "the 
top/bottom margin", it is judged whether it is "manual bypass assignment", if it is yes 
(Y), next a manual bypass display and a paper size display will be performed, and a paper 
size register will be set. And it shifts to the flow from which it becomes the status 1 by 
the manual bypass status set, the "DATA41" flag is set to "1", and then a paper-less flag 
is set to "0" as the status 4. When it is not "manual bypass assignment", it is judged 
whether it is "cassette assignment", if it is "cassette assignment", a top / lower-berth 
display paper size display will be performed, a paper size register is set, and it becomes 
manual bypass status reset, and becomes the status 1, it is judged whether he has DTA41 
flag "0" and any cassette paper, and it will become a flag "1" if you have no paper. If it is 



yes (Y), it will become Select light lighting, when it is not "cassette assignment", it will 
be judged whether it is "Select light lighting", it will be judged whether it is on-line 
Select light (what is specified from external device, for example, host, side) lighting, 
when it is not selection RAMBU lighting, it is judged whether it is Select light putting 
out lights, and if it is yes, it will become Select light putting out lights, and, in the case of 
a no (N), will shift to the following flow. 

[0139] Next, the flow chart shown in drawing 55 thru/or drawing 58 is explained. 
[0140] "Power save" is contained in drawing 55 in addition to the above-mentioned 
"shadow method." If it is [ power ] "under save", scanning motor 3120FF and a fixing 
assembly will be controlled to power save temperature. It considers as "the power save 
flag 1 of the status 3", and supposes control and "it is a flag 0 during status 3 power save" 
to scanning motor 3 120N and fixing assembly usual temperature at the time of power 
save discharge, and if it is "image data transfer initiation", it will shift to the flow of 
drawing 56 , drawing 57 , and drawing 58 . 

[0141] reading of a paper size register is performed, reading of the Top Margin table data 
(Dl) of assignment paper size is performed, and the top / bottom margin assignment 
distinguishes whether it is 5mm — having ~ no, read of the top / bottom margin 
modification table data D2 is performed by (N). Next, the operation of the Top Margin 
table data D1+ margin modification table data D2 is performed, and the contents of the 
Top Margin adjustment switch (442 of drawing 14 ) are read. Next, reading of the Top 
Margin adjustment table data D3 corresponding to a switch is performed, addition and 
subtraction of the margin adjustment table data D3 are carried out to the value of Dl and 
(D1+D2), and the result of an operation D4 is set to the page top counter 278. And the 
bottom margin table data D5 of assignment paper size are read, it is distinguished for the 
top / bottom margin assignment whether it is 5mm, if it is a no (N), read of the top / 
bottom margin modification table data D2 will be performed, subtraction with the bottom 
margin table data D5 and the margin modification table data D2 is performed, the 
contents of the Top Margin adjustment switch 442 are read, and the Top Margin 
adjustment table data D3 corresponding to a switch are read. D5 [ next, ] ~ the margin 
adjustment table data D3 are subtracted and added to a value, and or (D5-D2) sets the 
result of an operation D4 to a page counter 279. Next, reading of the right margin table 
data D7 of assignment paper size is performed, and distinction of a cassette/manual 
bypass is performed. If it is cassette selection, distinction of being an upper case (criteria) 
will be performed, if it is not an upper case, it will become the lower berth, and the 
contents of a cassette upper case / the lower-berth adjustment switch (440 of drawing 14 ) 
are read, and the cassette top / lower-berth adjustment table data D8 corresponding to a 
switch are read. Said D8 is subtracted and added to said value of D7, and the calculation 
result D9 or said D7 is set to the right margin counter 277. Moreover, the contents of a 
cassette / the manual bypass adjustment switch (441 of drawing 14 ) are read, the cassette 
/ manual bypass adjustment table data D10 corresponding to a switch are read, then, the 
adjustment table data D10 are subtracted and added to said value of D7, and when 
manual bypass is specified, the calculation result Dl 1 is set to the right margin counter 
277. 

[0142] Next, reading of the left margin table data D12 of assignment paper size is 
performed, distinction of a cassette/manual bypass is performed, if it is a cassette, 
distinction of being an upper case (criteria) will be performed, if it is not an upper case, it 



will be judged as the lower berth, and the contents of a cassette top / the lower-berth 
adjustment switch 440 are read, and the cassette top / lower-berth adjustment table data 
D8 corresponding to a switch are read. Said data D8 are subtracted and added to said 
value of D12, and the calculation result D13 or said data D12 is set to the left margin 
counter 276. Moreover, if it is manual bypass, the contents of a cassette / the manual 
bypass adjustment switch 441 will be read, the cassette / manual bypass adjustment table 
data D10 corresponding to a switch will be read, addition and subtraction with the value 
of the data D 10 and said data D12 will be performed, and the calculation result D14 will 
be set to the left margin counter 276. 

[0143] The detail of the above-mentioned cassette form printing in a flow is shown in the 
timing diagram of drawing 60 . If print start signal IPRNTphi (S65) comes out, print 
initiation enab ling-signal IPREQphi (S62) will start. Development counter motor 141 
grade is turned on after that, the feed motor 151 operates between time of day t4-t8, and 
the form in a cassette is conveyed. At this time, a laser diode 344 serves as ON at time of 
day t5, and the writing of data is started from time of day t7 (the period of the slash of 
time of day t7-tll is a data write-in period). The resist motor 149 rotates at time of day t9, 
and the write-in data to a photo conductor are imprinted by the form. The writing of data 
is performed till the time of day tl 1 when IPREQphi (S62) falls, and the resist motor 149 
continues rotating and stops till the after [ time-of-day til progress ] time of day tl2. 
Laser diode 344 serves as OFF at time of day tl4 after that. 

[0144] Drawin g 61 and drawing 62 are the timing diagrams for explanation of manual 
bypass form printing of operation. The following explanation explains a different part 
from the case of the above-mentioned cassette form printing. 

[0145] Inverse rotation of the resist motor 149 is carried out without using the feed motor 
151, and a feed roller is driven, and he uses for form conveyance and is trying to drive a 
resist roller by forward rotation in drawin g 61 and drawing 62 . Moreover, after a 
"manual bypass command" comes in both, he is trying for print initiation command 
IPREQphi (S62) to start. A resist motor carries out inverse rotation again at the time of 
day when it stopped at where the resist motor 149 will carry out inverse rotation a little 
after time of day tOl after that if the case where a form is set to a manual-bypass guide 
before a "manual-bypass command" generates drawing 61 is shown and the manual feed 
switch 326 is turned on with a form set, and the tip of a form is added, and the "manual- 
bypass command" came out at, and IPREQphi (S62) started, a form conveys to an 
imprint location, and it stops. Therefore, if it is before taking out a "manual bypass 
command", printing to the form from a cassette is also possible. The direction of drawing 
59 is the case where the form was set to the manual bypass guide and the manual field 
switch 326 is turned on, after a "manual bypass command" comes out previously, and it 
carries out inverse rotation of the resist motor 149 continuously after predetermined time 
tOl progress in this case, and he is trying to convey it to an imprint location. In addition, 
although he is trying for the resist motor 149 to be suspended at the time of day t21 after 
predetermined period progress after the manual stop switch 328 turns off in any case 
(time of day t20), a "jam" will be generated even if longer than the size as which the form 
set to the manual bypass guide by this is displayed. Since size is specified in the case of 
the cassette form, such consideration is unnecessary. Therefore, it also becomes possible 
to use the form of the size which can print if the form of size bigger even when a cassette 
form is exhausted than the size of the information which should be printed is prepared, 



and is not in specification, and the availability of equipment increases. 
[0146] The contents of the flow of rounded envelopes A, B, and C which shifts from the 
flow of said drawing 47 are explained with reference to drawing 63 . 
[0147] If test print mode is chosen, it will shift to FU opening - of a rounded envelope A, 
and activation of the print specified by the printing mode NO through the test key is 
performed. If maintenance mode is chosen, will shift to the flow of a rounded envelope 
B, and actuation in the maintenance mode of NO specified through the test key is 
performed. If exchange mode is chosen, it will shift to the flow of a rounded envelope C. 
"Is it drum exchange?" It is distinguished "whether it is developer exchange" and whether 
"whether it be heating roller exchange", and processing of predetermined data to the non- 
volatilized student RAM 107 is performed by a "drum property NO set", a "developer 
exchange NO set", and a "heating roller NO set" through a test key, respectively. 
[0148] Drawing 64 thru/or drawing 66 are the correspondence Figs, which matched 
Display NO and each contents. 
[0149] 

[Effect of the Invention] According to invention according to claim 1 , the laser control 
unit which can control semiconductor laser by the condition of having been stabilized, 
very with high precision can be offered. 

[0150] According to invention according to claim 2, the laser control unit which can 
ensure stabilization of an optical output in actuation of a switching means can be offered. 
[0151] According to invention according to claim 3, the laser control unit which can 
perform minute control of the optical output of semiconductor laser can be offered. 
[0152] According to invention according to claim 4, the laser control unit with which 
responsibility can control semiconductor laser by the good condition can be offered, 
preventing power loss. 
TECHNICAL FIELD 



[Industrial Application] This invention relates to the laser control unit which stabilizes 
the optical output of semiconductor laser. 
PRIOR ART 



[Description of the Prior Art] Although semiconductor laser has been applied in various 
fields in recent years, it has been important conditions to stabilize laser intensity in every 
field. In case the optical output of semiconductor laser is switched to a multistage story 
and used especially properly, stabilization of the optical output at the time of this switch 
is an important problem. Furthermore, since temperature dependence of semiconductor 
laser is large, an optical output changes sharply also by few temperature changes, and 
stabilization of an optical output is much more difficult for it. 

[0003] By the way, semiconductor laser has the property which is very much easy to 
damage to abnormal current and abnormal voltage. Conventionally, on the occasion of 
stabilization of laser intensity, abnormal current flowed to semiconductor laser, or 
abnormal voltage might be impressed, and the rate of breakage of semiconductor laser 
was large. Moreover, the transistor for a modulation is conventionally used for the 
modulation of semiconductor laser. Usually, modulation frequency of this transistor for a 
modulation is performed by about 4-10MHz, and quick responsibility is required. 
Therefore, the transistor for a modulation is for RFs and is adopted. However, power loss 



arose in relation with a junction capacitance, and the transistor for high frequency had the 
problem that the transistor of a high current had to be arranged so that it may compensate 
this power loss. 

EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention according to claim 1 , the laser control 
unit which can control semiconductor laser by the condition of having been stabilized, 
very with high precision can be offered. 

[0150] According to invention according to claim 2, the laser control unit which can 
ensure stabilization of an optical output in actuation of a switching means can be offered. 
[0151] According to invention according to claim 3, the laser control unit which can 
perform minute control of the optical output of semiconductor laser can be offered. 
[0152] According to invention according to claim 4, the laser control unit with which 
responsibility can control semiconductor laser by the good condition can be offered, 
preventing power loss. 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] While accomplishing this invention in view of 
the above-mentioned situation and aiming at improvement in precision in stabilization of 
the optical output of semiconductor laser, the failure rate of semiconductor laser can be 
reduced sharply, without abnormal current etc. flowing on the occasion of stabilization, 
and power loss is reduced, responsibility is good and control of a minute optical output is 
also aimed at offering a possible laser control unit. 
MEANS 



[Means for Solving the Problem] A laser control means according to claim 1 has a 
comparison means compare with the output voltage and the reference voltage of said 
current-electrical-potential-difference conversion means a photodetection means detect 
the output of semiconductor laser, and a current-electrical-potential-difference conversion 
means change the output current of said photodetection means into an electrical potential 
difference, an integral means perform charge and discharge according to the output of 
said comparison means, and a voltage-current conversion means transform into a current 
the electrical potential difference charged by said integral means, and supply 
semiconductor laser. 

[0006] Said integral means has a switching means, when performing quantity of light 

stabilization actuation of said semiconductor laser, it makes said switching means ON 

condition, and a laser control device according to claim 2 makes said switching means an 

OFF condition, when performing modulation actuation of said laser. 

[0007] A laser control unit according to claim 3 performs a quantity of light setup of said 

semiconductor laser by carrying out adjustable [ of said reference voltage ]. 

[0008] A laser control unit according to claim 4 makes said current driving means always 

drive, in case said voltage-current conversion means has the current driving means which 

passes the current below the threshold current from which semiconductor laser starts an 

optical oscillation to said semiconductor laser and modulates said semiconductor laser. 

OPERATION 



[Function] According to that comparison result after a photodetection means' detecting 
the optical output of semiconductor laser according to the laser control unit according to 
claim 1 , changing the output current of this photodetection means into an electrical 
potential difference with a current-electrical-potential-difference conversion means and 
comparing with the reference voltage of a comparison means, an integral means performs 
charge and discharge, the charge electrical potential difference of an integral means is 
further transformed into a current with a voltage-current conversion means, and it is made 
to supply semiconductor laser. 

[0010] Therefore, it will be controlled so that the optical output of semiconductor laser 
becomes fixed, and stabilization of an optical output with a very high precision can be 
attained irrespective of temperature fluctuation. Since especially the comparison means 
has the cis- TERISHISU property, its stabilization of a comparative judgment improves 
and it can be contributed to the improvement in precision of stabilization of an optical 
output. 

[001 1] Moreover, since a current is gradually raised by quite late time amount by work of 
an integral means when semiconductor laser is turned on, abnormal current does not flow 
to semiconductor laser and the failure rate of semiconductor laser is reduced sharply. 
[0012] Furthermore, since the optical output of optical output setting reference voltage 
and semiconductor laser is in proportionality, an exact optical output setup can be 
performed. 

[0013] Since according to the laser control device according to claim 2 the switching 
means formed in the integral means is set to ON in the case of quantity of light 
stabilization actuation of semiconductor laser and is made into an OFF state in the case of 
modulation actuation, stabilization of the optical output of semiconductor laser can be 
ensured. 

[0014] Since a quantity of light setup of semiconductor laser is performed by carrying out 
adjustable [ of the reference voltage ] according to the laser control unit according to 
claim 3, a minute optical output is controllable by changing reference voltage. 
[0015] According to the laser control unit according to claim 4, in case semiconductor 
laser is modulated, since the current below the threshold current which causes an optical 
oscillation is supplied to semiconductor laser by actuation of a current driving means, 
responsibility can control semiconductor laser by the good condition, without being 
accompanied by power loss using the current driving means of small power. 

EXAMPLE 

[Example] It explains referring to one example of the illustration which applied this 
invention hereafter. 

[0017] Drawing 1 is the block diagram of the system for recording information on a 
record medium by the laser beam. The information on the host side systems 1 (a 
computer, body of a word processor, etc.) which deliver information is given to the data 
control section 2. In the data control section 2, the information given from the host side 
system 1 is changed into the data of dot correspondence, and it memorizes in page 
memory. 

[0018] The data of this memorized dot image are sent out to the printing control section 
100. 



[0019] In the printing control section 100, by modulating a laser beam for the inputted 
dot image data, it writes in on a record medium, the development imprint of it is carried 
out, and said dot image data is printed on a record form. 

[0020] Drawing 2 shows the device detail drawing with a video interface of a printer 300, 
and a printer 300 contains the printing control section 100 of drawing 2 . 
[0021] In drawing 2 , the photo conductor as image support for 300 to record the body of 
a printer by the laser beam, and for 301 record information and 302 consist of two or 
more red LED with the electric discharge lamp for discharging the charge of said photo 
conductor 301 to an initial state. 303 is an electric discharge lamp for gathering imprint 
effectiveness, and consists of two or more red LED like said electric discharge lamp 302. 
An imprint charger for an electrification charger for 304 to electrify said photo conductor 
301 in predetermined potential uniformly and 305 to make a form imprinting the toner 
developed on said photo conductor 301 and 306 are the exfoliation chargers for making 
the form after an imprint separate from said photo conductor. 

[0022] A development counter for 307 to make the electrostatic latent image written in by 
the laser beam on said photo conductor 301 developing and 308 are the components of 
said development counter 307, are a magnet roller for making said toner adhere to the 
electrostatic latent image on said photo conductor 301, and rotate in the direction of an 
arrow head. 

[0023] The auto toner probe for 309 contacting the developer of said magnet roller and 
measuring the toner ratio concentration of a developer and 310 are the cleaning blades for 
removing the toner which remains on said photo conductor 301 after an imprint. 
[0024] A scanning motor for the polygon mirror of eight face pieces for a laser-scanner 
unit for 3 1 1 to scan a laser beam, become irregular and record the video data inputted 
from the data control section on said photo conductor 301, and 312 to draw the laser 
beam from a laser diode on said photo conductor 301 and 313 to rotate said polygon 
mirror 3 12 at high speed and 3 14 are the f-theta lenses for making regularity the scan 
speed of the laser beam on said photo conductor 301.315 and 3 16 are the reflective 
mirrors for leading the laser beam from said scanner unit 3 1 1 to said photo conductor 
301. 

[0025] An upper case feeding roller for the upper case side cassette by which 317 can 
contain 500 sheets of forms, and 318 to pick out one sheet of form at a time from said 
upper case cassette 317, the upper-case-paper-less switch which detects that the form of 
319 was exhausted to said upper case cassette 317, and 320 are upper case cassette size 
pilot switches which have been prepared in said upper case cassette 317 and which 
consisted of 4 bits which detects the mark for size discernment. In 321, a lower-berth 
feeding roller and 323 show a lower-berth-paper-less switch, and 324 shows a lower- 
berth cassette size pilot switch, respectively. Moreover, it has usable structure also in the 
cassette which can contain a lower-berth side 250 sheets in an upper case side. 
[0026] The feed roller for manual bypass for the manual feed switch which detects the 
form with which 326 was inserted from the manual bypass guide 325, and 327 to convey 
the form, after insertion is checked by said manual feed switch 326, and 328 are manual 
stop switches which detect the form conveyed with said manual paper feed roller 327. 
[0027] A resist roller for 329 to make it take the synchronization with the image and form 
which were developed on said photo conductor 301, and 330 with said exfoliation 
charger 306 The separated form to a fixing assembly A thermistor for a heater lamp for a 



fixing assembly for the conveyance belt for conveying and 331 to fix the toner on the 
imprinted form and 332 to heat the roller for fixing, and for 333 heat said fixing roller 
and 334 to detect the skin temperature of said fixing roller and 335 A delivery roller, 336 
is a delivery switch for detecting the form discharged from said fixing assembly 331. 
[0028] A cooling fan for 337 to cool the inside of a printer 300, the high-pressure 
transformer which 338 makes generate the high-pressure electrical potential difference 
impressed to said electrification charger 304, the imprint charger 305, the exfoliation 
charger 306 and said development counter, and a magnet roller 308, respectively, the 
power unit which generates DC electrical potential difference on which 339 is used for 
each control, and 340 are PC board units which control a printer 300. 
[0029] 342 is a drum temperature sensor for detecting the temperature of a photo 
conductor 301 established near the photo conductor 301, and the very small thermistor of 
thermal resistance is used. 

[0030] Drawing 3 is the perspective view showing the outline of the part for performing 
information record to said photo conductor 301 by the laser beam. In drawing 3 , the laser 
beam which came out from semiconductor laser 344 is amended by the collimator lens 
343 at parallel light, and is applied to the 1st page in which eight face pieces of the 
polygon mirror 313 have the parallel light. The laser beam which carried out incidence of 
it to said polygon mirror since the polygon mirror 313 was carrying out high-speed 
rotation in the direction of an arrow head by the scanning motor 312 lets the f-theta lens 
314 pass, and the range of the beam scanning zone 348 is scanned rightward from the 
left. Some laser beams in the beam scanning zone 348 are led to the beam detector 346 by 
the reflective mirror 345. Therefore, said beam detector 346 detects the laser beam 
scanned for every one horizontal scanning by the 1st page of said polygon mirror 313. 
Moreover, the laser beam by which incidence is not carried out to the reflective mirror 
345 in the beam scanning zone 348 is irradiated by said photo conductor 301. The place 
where the laser beam on the photo conductor 301 in drawing 3 is scanned is shown in 
349. 304 shows an electrification charger and 347 shows a form, respectively. In 
addition, as shown in drawing 2 , when the laser beam which passed the f-theta lens 314 
is not irradiated by the direct photo conductor 301 but an actual printer is reflected by the 
reflective mirrors 315 and 316, ********** d oes no t illustrate the reflective mirrors 315 
and 3 16 for convenience in drawing 3 to a photo conductor 301 . The laser beam which 
passed the f-theta lens 314 is shown so that the direct photo conductor 301 may irradiate. 
[0031] Here, the configuration of said reflective mirror 345 is explained with reference to 
drawing 42 . As shown in this drawing, it is attached on the screw 455 through the flat 
spring 454 on the supporter material 456 located outside a beam incidence field, the fine- 
tuning screw 457 is formed in the lower part of this flat spring 454, and this reflective 
mirror 345 can change now the include angle of the reflective mirror 345. 
[0032] The laser-scanner unit shown in drawing 3 and drawing 42 is intercepted from the 
outside so that clearly also from the place shown in drawing 2 , and he is trying for a 
scanning beam not to leak. And the detection result of the beam detection by the beam 
detector 346 is displayed in the proper location of the scan panel shown in drawin g 6 . 
[0033] Drawing 4 is the explanatory view of the pass-before resist roller sensor 394. The 
purpose of the pass-before resist roller sensor 394 detects the form at the time of cassette 
feeding to the manual stop switch 328 in drawin g 2 performing only detection of a 
manual bypass form. In drawing 4 , paper is fed to the form to which paper was fed from 



the upper case cassette 317 and the lower-berth cassette 321 by one of the upper case 
feeding roller 318 and the lower-berth feeding rollers 322 even to the resist roller 329 
along with a form guide plate. At this time, the light which came out from the light 
emitting diode 393 when feeding was performed correctly can check the form to which 
paper was fed when it was intercepted with a form and light did not go into said pass- 
before resist roller sensor 394. Moreover, since a form does not reach to the location of 
said pass-before resist roller sensor and incidence of the light from said light emitting 
diode 393 is continuing being carried out to said pass-before resist roller sensor when 
feeding is not able to carry out correctly, it can recognize that paper was not fed to the 
form. 

[0034] Drawing 5 is the schematic diagram of the reversal tray 381 which is an option 
unit. Usually, the tray 397 of a noninverting form is attached in the appearance shown in 
the printer 300 at drawing 2 . When such a noninverting form is used, since it turns down, 
since data must be sent out from the last page, the first print form has the fault to which 
the file approach of the information on a host system 1 becomes complicated from 
information delivery equipment (host system 1). Therefore, in order to compensate said 
fault, this reversal tray 381 is indispensable. 

[0035] The form which passed the delivery roller 335 of a printer 300 in drawin g 5 is 
contained with the reversed mold with the time of passing said delivery roller 335 on a 
tray 384 with the conveyance roller 382,383. Therefore, although the first page is the 
bottom since the printing side of a form has turned down, from a tray 384, if drawing and 
the printing side of a form are made into a side front, the first page can turn up, the last 
page will turn them down, and the fault of the above-mentioned noninverting form tray 
397 can solve a form. In addition, 385 is a form stopper and can be made to slide in this 
drawing according to the conveyance lay length of a print form. Light emitting diode for 
a delivery switch for a form presser-foot actuator for 388 to prevent the relief of the form 
contained by the tray and 395 to check that the form has been normally contained by the 
tray 384 and 391 to check the existence of the form in a tray 384 and 392 are the tray 
sensors by the side of light-receiving. When a form 390 is in a tray 384, light does not 
shine upon the tray sensor 392, but when there is no form 390, and light shines upon the 
tray sensor 392, the existence of a form 390 can be detected. 

[0036] The other examples of form existence and a formful of a detecting element are 
shown in drawing 44 . while this forms an actuator 388 focusing on the rotation 
supporting point 386 — the upper part ~ a lever 398 — forming successively — the tip of a 
lever 398 — isolation — a means — a solenoid 389 and discharge ~ a means — it energizes 
in the any 1 direction with the coil 387, and he moves a lever 398 according to the 
condition that paper is contained by the paper stowage 390, and is trying to detect the 
condition at this time with the detection means 401,402, for example, two or more 
sensors In the various conditions of an actuator 388, "those with paper" and the location 
of a3 will be [ the location of al / "paper is full" and the location of a2 ] in the condition 
of "having no paper." printing when said isolation means 389 should isolate an actuator 
388 while discharge migration of the form 390 is carried out into a paper output tray 384 
at least, and a form should be detected - working or during a halt, a solenoid 389 
becomes off synchronizing with the condition signal at that time, the elongation of an 
actuator 388 is canceled, and detection actuation is performed. For this reason, trouble 
does not arise in discharge actuation, without the discharge tip of a form 390 colliding 



with an actuator 388. 

[0037] In addition, the form sent in a paper output tray is detected by the delivery switch 
395 for every sheet, it counts with the delivery memory counter (RAM 107 of drawing 3 ) 
which these contents mention later, and number of sheets is detected. And if it becomes 
"full [ paper ]", while being displayed on the tray full lamp 358 of drawing 6 , said 
memory counter is cleared. 

[0038] Drawing 6 is the detail drawing of the control panel of a printer 300. 

[0039] In drawing 6 , in 350, top covering of a printer 300 and 351 become a front cover, 

352 has become maintenance covering, and when a paper jam, toner supply, etc. arise, 
said front cover 35 1 is opened in the direction of an arrow head, and processes. 
Moreover, although said maintenance covering 352 has structure opened in the upper 
part, it has structure which cannot be opened unless it is in the condition which opened 
said front cover 35 1 in the direction of an arrow head, and prevents an operator's 
operation mistake. 

[0040] 353 is the mechanical counter of 6 figures and is carried out plus 1 for every 
printing to one sheet of form. The select switch with which 354 selects online/off-line, 
and 355 correspond to said select switch 354. The Select light turned on at the time of 
online, and 356 by the seven segment LED of a single figure The contents of an error at 
the time of a serviceman call, The mode number at the time of maintenance mode etc. 
The numerical indicator to display, the line indicator which indicates that, as for 357, the 
power source is supplied to the printer 300, the tray full lamp which tells that 358 is full 
of a print form to said reversal form tray unit 381, and 359 the detail of the operating 
state of a printer The color LCD drop to display is shown, respectively. The total counter 

353 thru/or the LCD drop 359 explained until now is always operated or displayed. Next, 
the part which cannot be operated unless it opens said maintenance covering 352 is 
explained. Only a serviceman operates the following parts. 

[0041] The maintenance switch for selection of maintenance mode and exchange mode in 
403, the display lamp in which it is shown that 406 is in a maintenance mode condition, 
the display lamp in which it is shown that 407 is in an exchange mode condition, and 404 
selection of the mode of operation NO at the time of each mode The selecting switch to 
perform, the thing **** selection lamp which 408 can selection operate by said selecting 
switch 404, and 405 Selection and the above-mentioned maintenance in test print mode, 
The test switch for performing exchange and actuation in each mode condition of a test 
print, the volume for the Maine exposure adjustment which 360 mentions later, and 361 
show the volume for shadow exposure adjustment, respectively. Moreover, by hand, said 
not both volumes of 360,361 can be turned, where it has the structure where the driver for 
adjustment is inserted and turned and said maintenance covering 352 is opened. 
[0042] Drawing 7 is the detail drawing of said LCD drop 359, and explains the function 
of each display segment below. 

[0043] 371,372 is a segment which shows standby of a printer 300, a ready state, etc., and 
371,372 switches off only 371 by the 371,372 concurrent LGT and the ready state at the 
time of lighting and print actuation at the time of the standby to a fixing assembly ready. 
[0044] 373 blinks at the time of jam generating of the feed section, and the segment 
which shows the feed condition also blinks it to coincidence. Namely, the lower-berth 
cassette 363 blinks at the time of the upper case cassette 364 and a lower-berth cassette at 
the time of the manual bypass assignment 365 and upper case cassette mode at the time 



of manual bypass mode. In the case of a conveyance system (resist roller 329 or 
subsequent ones) jam, 374 blinks. A feed segment as well as [ at this time ] a feed jam 
blinks to coincidence. The toner collected by the cleaning blade 3 10 of drawing 2 blinks 
375, when the toner back (not shown) is full. 376 blinks, when a toner is lost in the toner 
hopper (not shown) of a development counter 307. 377,378 blinks, when the serviceman 
error mentioned later occurs. 379 blinks, when the operator call mentioned later occurs. 
380 blinks, when there is no form in the cassette chosen. 362 displays the size of the 
paper chosen. For example, the upper case cassette side is chosen, if it is the form 
cassette of A4 length, A4-R will light up, and if A6 is chosen in manual bypass mode, A6 
will light up. When, as for 363, the lower-berth side cassette is chosen and, as for lighting 
and 364, the upper case side cassette is chosen, lighting and 365 are turned on when 
manual bypass is chosen. 366 expresses the configuration of a printer 300, lighting and 
367 always express a photo conductor 301, lighting and 368 always express the up 
configuration of a printer 300, and lighting and 369 always turn on said 368 by turns at 
the time of a conveyance section jam (at the time [ Said 374 ] of flashing) except the time 
of a conveyance section jam. 370 is five segments which display the conveyance 
condition of a form, and while one segment lights up from right-hand side to left-hand 
side, it moves. 

[0045] Drawing 8 is the outline block diagram of the data control section 2 in said 
drawing 1 . The character code information and image information which have been sent 
out from the host side system 1 are made to memorize after data conversion in the data 
control section 2 on the page memory 20 corresponding to a dot corresponding to the 
printing area on the form of a printer 300. Moreover, the data on the memorized page 
memory 20 are sent out to a printer 300, and printing actuation is made to perform. 
[0046] It consists of the data control sections 2 so that two kinds of information may be 
received. That is, it is character code information (JIS eight-level code etc.), and in this 
case, with a character generator 15, one generates the character pattern corresponding to 
that character code, and it memorizes the dot information on a character pattern on the 
page memory 20. Another side is image information, and in this case, since it is already 
inputted in the form of dot information, it memorizes on the page memory 20 as it is. 
Henceforth, the outline of the data control section 2 is explained with reference to 
drawing 8 . 

[0047] The information on the host side system 1 is sent to an interface 50 through a 
signal line SO 1, and said information is further memorized by the data latch 3. 
[0048] The signal line SO 2 of an interface 50 and a host system 1 is sent out from the 
host side system 1. The signal line SO 3 for control of the strobe signal of data and others 
is the busy signal and status signal line from a data control unit. 

[0049] A format of the information sent from the host side system 1 is shown in dra wing 
9 and drawing 10 . The alphabetic character identification code which shows that the 
example of a format of drawing 9 is the format in the case of character code information, 
and is character code information, and the paper size code which shows the size of the 
form to print are contained in the beginning for 1 page. Character code data are contained 
henceforth in order of the 1st line and — of 2nd line the n-th line, and the END code 
which finally shows the end of data of the page is contained. Moreover, the character 
code data for one line consist of the code which shows a character size, the character 
code, and the LF code showing the delimiter of data of one line. 



[0050] Drawing 10 is the format in the case of image information, and the image 
identification code which shows image information, and the paper size identification code 
which shows the size of the form to print are contained in the beginning of the data for 1 
page. Henceforth, image data is contained in order of one line and two lines ~ m lines. 
Moreover, since it is specified with said paper size discernment data, data of one line are 
automatically distinguished by counting by the data specified in the data control section 2 
side. 

[0051] The input from a distributor 4 is processed as follows. The information which 
always went into the distributor 4 with the output line SO 4 is inputted into the decoder 5 
from the distributor 4. First, if the case of character code information is described, and the 
alphabetic character identification code of drawing 9 is inputted into a decoder 5, the 
output of a decoder 5 will be inputted into the main control section 6 through a signal line 
SO 5. In the main control section 6, it distinguishes that the information inputted is 
character code information, and the following paper size data are inputted into the page 
code buffer control circuit 7 to a distributor 4 with a signal line SO 6, and an appearance 
command is carried out. Therefore, paper size data are inputted into a page code buffer 
control circuit through data-line S07 from a distributor 4. Next, the continuing data to the 
1st line and — of 2nd line the n-th line are inputted into a page code buffer through data- 
line S08 from a distributor 4. Character code data are memorized by the memory area on 
the page code buffer 9 specified by the address counter 8 at this time. If the input of the 
character code information for 1 page is completed to a page code buffer and the END 
code of drawing 9 is detected by the decoder 5, the END code detection will be told to 
the main control section 6 and the page code buffer control circuit 7 with signal lines S05 
and S09, respectively. The page buffer control circuit's 7 check of that the character code 
input for 1 page to a page code buffer was completed with the signal line SO 9 performs 
the data storage in the dot unit to the page memory 20. 

[0052] Correspondence with the room on the page memory 20 and a form is shown in 
drawing 1 1 . In drawing 1 1 , a broken line shows the outside of each form. 25 [ namely, ] 
~ the tip (each size community) of a form, and 24 ~ the left end (each size community) 
of a form, and 28 ~ in the right end of A3 size form, and 3 1 , the back end of A5 size 
form and 30 show the back end of A4 size form, and, as for the right end of A5 size form, 
and 27, 29 shows [ the right end of A4 size form, and 26 ] the back end of A3 size form, 
respectively. 32 shows the point of the address ADR of the address counter 19 for read- 
out, and the address counter 18 for writing (0 0). Both ADR (0 0) expresses that the 
perpendicular direction address (ADRV) and the horizontal address (ADRH) are "0" 
here. That is, the address counter 18 for writing and the address counter 19 for read-out 
are realized from the perpendicular direction address (ADRV) and the horizontal address 
(ADRH), as shown in drawing 12 , ADRV expresses the perpendicular direction address 
( drawing 1 1 arrow head b), and ADRH expresses the horizontal address ( drawing 1 1 
arrow head c). 

[0053] As for the level address (A3 HE) of the last of A3 size form, and 44, 43 is [ the 
level address (A4 HE) of A4 size form and 45 ] the level addresses (A5 HE) of A5 size 
form. Similarly, in 46, the perpendicular address (A3VE) of the last of A3 size form and 
47 express the perpendicular address (A4VE) of A4 size, and 48 expresses the 
perpendicular address (A5VE) of A5 size. As for 33, perpendicular address ADRV=0 of 
A3 size, the point ADR of level address ADRH=A3 HE (O, A3 HE), and 34 show ADR 



(O, A5 HE) similarly, respectively, as for ADR (0, A4 HE) and 35. Moreover, as for 36, 
the point ADR (A3 VE and O) of perpendicular address ADRV= (A3 VE) of A3 size and 
level address ADRH=0 and 37 show ADR (A5VE, 0) similarly, respectively, as for ADR 
(A4 VE and O) and 38. 39 -- the point ADR of perpendicular address ADRV=A3VE of 
A3 size, and level address ADRH=A3 HE (A3VE, A3 HE) -- similarly, 40 shows ADR 
(A4VE, A4 HE) and 41 shows ADR (A5VE, A5 HE), respectively. Storage in the dot 
image of the character pattern to the page memory 20 with the above rooms is performed 
as follows. Character-size data of the 1st line are read through a signal line S10 in the 
page code buffer control circuit 7 from the page code buffer 9. 40x40 and two sorts of 
fonts of 32x32 dots have been to the base, and the class of character size in this example 
distinguishes a character size in read character-size code, and sends [ in the page code 
buffer control circuit 7 ] the distinction signal to the page memory control circuit 17 
through a signal line S 13 to a character generator 15 through a signal line SI 1, 
respectively. In the page memory control circuit 17, control of a paragraph pitch and a 
character pitch is performed, and character-size area is switched with a character 
generator 15 with said character-size distinction signal, respectively. 
[0054] The character code after character-size data is transmitted to the area specified as 
the line buffer 10 with the memory space for one line with the line address counter 1 1 . 
After the transfer to the line buffer 10 of the character code data for one line is 
completed, the line address counter 1 1 returns to the initial address (0). First, the writing 
to the page memory 20 of Rhine ( drawing 1 1 , Rhine, 57) of the 1st character- font 
perpendicular direction is performed. Here, Rhine / scanning counter 13 is set to initial 
value (0 0), and the value of the address counter 18 for a store serves as ADR (0 0). The 
character code data of the line buffer 10 are latched to the output latch 12 in order in 
order to perform read-out in the cycle of sequential regularity and to take the 
synchronization with a line counter 13 from a top digit. If a top character code (this 
example "T" alphabetic character) is latched to the output latch 12, the output of the 
character code, and the Rhine / scanning counter 13 will be compounded in the synthetic 
circuit 14, and it will be inputted into a character generator 15 as a character-pattern 
select code of a character generator 15. Here, if the configuration of Rhine / scanning 
counter 13 is explained, 6 bits of high orders have become the counter, i.e., the counter of 
the lengthwise direction of a character pattern, which counts a scan line, zero to 39 
******, in the case of the alphabetic character of 40x40 dots, it will count by the 
paragraph pitch control line, and it will return to "0." The low order triplet serves as a 
counter of the longitudinal direction of a character pattern, in the case of the font of 
40x40 dots, it counts by 0-4 plus character-pitch control, and it returns to "0" (the output 
of a character generator 15 is because 8 bits is parallel). 

[0055] Hereafter, the actuation in for spacing of 8 bits of the lengthwise direction of a 
part for spacing of 8 bits of the longitudinal direction of a font size 40x40 and an 
alphabetic character and an alphabetic character is explained. If a top character code 
("T") is set to the output latch 12 as mentioned above, the output of the character code, 
and the Rhine / scanning counter 13 will be compounded in the synthetic circuit 14, and it 
will be inputted into a character generator 15 as a character-pattern select code of a 
character generator 15. At this time, since the value of Rhine / scanning counter is (0, 0), 
the data (8 bits) of eye lengthwise direction "0" Rhine eye and longitudinal direction "0" 
watch of that character pattern are outputted to the output of a character generator 15. The 



output data of a character generator 15 are written in the address on the page memory 20 
which was once latched to the output latch 16 and was specified as him by the page 
memory control circuit 17 with the address counter 18 for a store, in order [ to the page 
memory 20 ] to take the synchronization of writing. In this case, since the value of the 
address counter 18 for a store serves as ADR (0 0), it is written in the address of the 
perpendicular address "0" and level address "0." And after the store of 1 byte of character 
pattern is completed, the value of Rhine / scanning counter changes to (0, 1), and the 
value of the address counter 18 for a store also changes to ADR (0 1). Therefore, after the 
data of eye lengthwise direction "0" Rhine eye and longitudinal direction "1" watch of a 
character pattern are outputted to the output of a character generator 15 and being latched 
to the output latch 16 like the above-mentioned, it is written in the ADR (0 1) address of 
the page memory 20. Thus, after the writing of the data of the last (data of the "4th" 
watch) of the lengthwise direction "0" Rhine eye of one character pattern is completed, in 
the value of Rhine / scanning counter, (0, 5), and the address counter 18 for a store serve 
as ADR (0 5). Since spacing of the longitudinal direction of an alphabetic character is 8 
dots (1 byte), the output of a character generator 15 is compulsorily set to "0" altogether 
by the command from the page code buffer control circuit 7, "0" is written in the ADR (0 
5) address of the page memory 20, after write-in actuation termination, a line address 
counter is added "1" and the following character code is set to the output latch 12 from 
the line buffer 10. Moreover, (0, 0), and the address counter 18 for a store are set to ADR 
(0 6) by Rhine / scanning counter. Therefore, as for a degree, write-in actuation to the 
page memory 20 of the data of the character-pattern lengthwise direction "0" Rhine eye 
of "0" is performed. At this time, the address counter 18 for a store carries out sequential 
count-up with ADR (0 6), (0, 7), (0, 8), (0, 9), and (0, A), and writes the character-pattern 
data of O in the address specified with the address counter 1 8 for a store, respectively. 
And if the value of (0, B) Rhine / scanning counter 13 is set to (0, 5) by the value of the 
address counter 18 for a store, "0" is written in the page memory 20 like the above- 
mentioned, after write-in actuation termination, a line address counter will be added " 1 " 
and the following character code will be set to the output latch 12 from the line buffer 10. 
[0056] Moreover, (0, 0), and the address counter 18 for a store are set to ADR (0 C) by 
Rhine / scanning counter 13. Thus, the writing to the page memory 20 of the character- 
pattern data of a lengthwise direction "0" Rhine eye is performed one by one, and if the 
"LF" code is outputted to the output of the line buffer 10, the "LF" code detecting signal 
will be told to the page code buffer control circuit 7 through an output line S14, and 
write-in actuation of the character pattern from a character generator 15 will stop. And 
after it, sequential plus "1" is carried out and the address counter 18 for a store writes "0" 
in the page memory 20 compulsorily. And if present A3 size is specified and the value of 
the address counter 18 for a store will become 33 points of the value, i.e., drawing 1 1 , of 
ADR (0 A3 HE), 18(0) Rhine / ADR (1 0), line address counter 1 1, and scan counter 13 
will be set to (1, 0) for the address counter 18 for a store after said compulsive "0" write- 
in actuation, respectively. And "T" which is a top character code is again set to the output 
latch 12 from the line buffer 10. And the character-pattern data of the lengthwise 
direction "1" Rhine eye of a character pattern are written in **-JIMEMORI 20. The 
lengthwise direction "2", "3" which are a character pattern similarly — Termination of the 
write-in actuation to "39" Rhine eye sets [ the address counter 18 for a store ] (0) Rhine / 
scanning counter 13 to (28, 0) for ADR (28 0) and the line address counter 11, 



respectively. Although write-in actuation of the character-pattern data for one line is 
termination above, since a paragraph pitch is next every 48 lines, it remains, and "0" is 
compulsorily written in the page memory 20 by eight lines. And after the writing of "0" 
for eight lines is completed, the line address counter 1 1 is set to the point (30 0), i.e., 
ADR, of 61 of drawing 1 1 , and (0) Rhine / scanning counter is set to initial value (0 0) 
for the address value of the address counter 18 for a store, respectively. All write-in 
actuation that also contained the paragraph pitch for one line now is completed. And the 
character code data of the 2nd line as follows are transmitted to the line buffer 10 from 
the page code buffer 9. After a character code data transfer is completed, the line address 
counter 1 1 returns to the initial address (0). Then, the writing of character-pattern data of 
the 2nd line is performed in the same actuation as the writing of character-pattern data of 
the 1st line. Therefore, completion of all of write-in actuation of the 2nd line of character- 
pattern data sets [ the address value of the address counter for a store ] (0) Rhine / 
scanning counter to (0, 0) for ADR (60 0) and the line address counter 11, respectively. 
Thus, one by one, the character code of each line is patternized, and pattern data are 
written in on the page memory 20, and it dies. And if the "END" code which shows a last 
line is detected from a line buffer, data write-in actuation of said character pattern will 
stop. And while setting the output of a character generator 15 to "0" compulsorily 
through a signal line S13 from the page code buffer control circuit 7, write-in termination 
of character-pattern data is told to the page memory control circuit 17. In the page 
memory control circuit 17, if said write-in terminate signal is received, "0" will be 
compulsorily written in to the remaining memory areas in the page memory 20 by which 
paper size assignment was carried out henceforth to the last memory address (in the case 
of A3 size Fig. 1139 -point ADR (A3VE, A3 HE)). And writing and all the write-in 
actuation to the page memory 20 of the character-pattern data for one-page assignment 
paper size complete "0" to 39 points of drawing 11. And (0) Rhine / scanning counter 13 
is altogether initialized [ the address counter 18 for a store ] for ADR (0 0) and the line 
address counter 1 1 by (0, 0). 

[0057] Next, the case where the data sent from the host side system 1 are image 
information is described. If the image identification code of drawing 10 is inputted into a 
decoder 5, the output of a decoder 5 will be inputted into the main control section 6 
through a signal line S05. In the main control section 6, it distinguishes that the 
information inputted is image information, and the following paper size data are inputted 
into the page memory control circuit 17 to a distributor 4 with a signal line S06, and an 
appearance command is carried out. Therefore, paper size data are inputted into the page 
memory control circuit 17 through the data line S07 from a distributor 4. Next, the 
continuing image data 1 and 2 and the image data to — m are inputted into the page 
memory 20 through the data line S15 from a distributor 4. The image entry-of-data 
approach to the page memory 20 is performed as follows. A page memory control circuit 
sets the address counter 1 8 for a store to ADR (0 0) so that it may write in the image data 
following a degree from 32 points (address ADR (0 0)) of drawing 1 1 , if said paper size 
identification code is received. And the data length for the horizontal direction of one line 
is decided by referring to the table in the page memory control circuit 17 from paper size 
identification code. Therefore, supposing the paper size of the image information to be 
inputted into the page memory 20 from now on is A4, the data length of one line will 
become the value HE to 44 points (A4 HE) of drawing 1 1 , i.e., "A4." Since the die 



length of the image information per [ which is sent from the host side system 1 ] line 
naturally also serves as "A4 HE", a data length is "A4VE" and, as for several m image 
data, the image data 1 of Fig. 10, image data 2, and ~ image data m have become the 
value of 47 points of drawing 11 , i.e., "A4VE." Therefore, for 32-point ADR (0 0) - 34- 
point ADR (0 A4 HE) of drawing 1 1 , and image data 2, to the page memory 20, Rhine 
and the image data 3 of 5 1 points are [ the image data 1 of drawing 10 ] Rhine of 52 
points. — In Rhine, therefore the last address of 37 points, image data m serves as ADR 
(A4VE, A4 HE) 40 point. Thus, image information is written in the page memory 20, 
controlling the address counter 18 for a store. 

[0058] Thus, the character-pattern data 13 written in the page memory 20 send out the 
data which print the data of the address shown in the address counter 19 for read-out to a 
printing control section through an interface bus S17 through the sequential output latch 
21, a gate circuit 23, and an interface 22. The command data line with which S17 
performs the status data line from a printing control section to a printing control section, 
and S18 performs assignment of a mode of operation etc. in drawin g 8 , and S19 and S20 
command data and the strobe signal line at the time of printing data forwarding, and S21 
The page and signal line with which the Horizontal Synchronizing signal line from a 
printing control section and S23 are the same, and the busy signal line from a printing 
control section and S22 tell termination of printing data, and S24 The ready signal line of 
a printing control section, the print request signal line which tells the condition which 
S25 can print, the selection signal line with which S26 specifies the contents of data of 
the data line in said interface bus S17 (two lines), S27 is a printing start signal line which 
orders it initiation of printing actuation to a printing control section. 
[0059] If it explains in more detail about the time of the data forwarding to a printing 
control section, in printing [ section 121 data control ], a printing control section will 
send Horizontal Synchronizing signal S22 to the start signal line S27. With this 
Horizontal Synchronizing signal S22, first Rhine of 32 points of drawing 1 1 , The address 
counter 1 9 for read-out also changes the address of one line at a time one by one 
according to said Horizontal Synchronizing signal S22., therefore it carries out sequential 
sending out of each data of Rhine of 51 points with following Horizontal Synchronizing 
signal S22 If the data of the area where this actuation was repeated and the page memory 
20 was specified are sent out to a printing control section and a page and a signal S23 are 
received, sending out of data will be compulsorily stopped, until it receives the page and 
signal S23 from a printing control section. The timing which takes out a page and a signal 
S23 with a printing control section is taken out with the same timing as said Horizontal 
Synchronizing signal S22. Moreover, at correspondence with the memory address of 
drawing 1 1 , by last Rhine A3 of the memory area of the paper size, 46 point, in A4, it is 
the same as 47 points, or is outputted from a printing control section to the timing before 
it. 

[0060] Moreover, the value of the address counter 19 for read-out and the address counter 
1 8 for a store is always compared, and if sending out of the printing data from the page 
memory 20 is started, if the value of the address counter 19 for read-out is larger, it will 
be controlled by the page memory control circuit 17 to permit write-in actuation to the 
memory area which sending out of the data ended. Therefore, the loss of the write time to 
the page memory 20 decreases very much. 

[0061] Drawing 13 shows the block diagram of the printing control section 100 in 



drawing 1 . In drawing 13 , a microprocessor for 101 to control each unit in the printing 
control section 100 and 102 are the interrupt control circuits for controlling the interrupt 
to a microprocessor 101, and tell the interruption-request signal from each of the page 
from the command signal line S30 from an interface circuitry 122, and the printing data 
write control circuit 19 and a signal line S29, and the time-out signal line S28 from the 
general-purpose timer 103 to a microprocessor 101. 103 is a general-purpose timer and 
generates basic timing signals for control, such as paper conveyance and a circumference 
process of a drum. This general-purpose timer 103 is set as 10msec(s) by this example. 
104 is ROM (read-only memory) and all the programs for control for operating the 
printing control section 100 are contained. The data table which 105 is similarly ROM 
and is different in said ROM 104 is contained. The contents of the data table are shown in 
drawing 45 . In drawing 45 , the data for right margin control are contained in the address 
(4000 4001) at the data for the Top Margin control in the case of paper size A3, and the 
address (4002 4003) in the data for left margin control, and the address (4006 4007) in 
the data for bottom margin control, and the address (4004 4005), respectively. The top in 
the case of paper size B4, a bottom, the left, and each data for margin control of a light 
are contained in the address (4008-400F) similarly. The data for margin control 
corresponding to various kinds of paper sizes are contained to the address (4087) below. 
And these data for margin control are used as set data of the counter for margin control in 
the printing data write control circuit 119 mentioned later. 

[0062] Up to the address (4100 - 4 IFF), the table of the command code for assignment [ 
section 111 data control ] of operation is contained, and it is used for the command code 
check from the data control section 2. The contents of the command are the top / bottom 
margin modification table, the Top Margin adjustment table, a cassette top / preparations 
ready table, a cassette / manual bypass adjustment table, etc. Up to the address (4200 - 
42FF), the data of the electrification property of a photoconductor drum 301 are 
contained, and five kinds of data of A-F are contained. And this data is used for 
temperature compensation control of the charger 304 for electrification mentioned later. 
Up to the address (4300 - 43FF), it is an exchange data table and each exchange cycle 
data of the developer in a photoconductor drum 301 and a development counter 307 and a 
fixing roller 332 is contained. 

[0063] Up to the address (4400 - 47FF), the various timer values for being a timer table 
for control and performing printing actuation, such as each process timing and feed 
timing, are contained. 

[0064] 106 is RAM (random access memory), it is the memory for working, and in it, as 
shown in drawing 46 , the contents of Timers (TIM) A, B, — , E, a paper size register (the 
cassette size data based on the signal of the cassette size pilot switch 320,324 mentioned 
later are memorized), the statuses 1-6, and others are contained. Said microprocessor 101 
compares the cassette size memorized by the paper size register with the size of the 
recording information (image data etc.) from the external device sent from said data 
control section 2, and if the cassette size is larger, it will take out a printing operating 
command to the latter printing control section 100. Therefore, it can print, even if larger 
than the information size to which a print form is sent from the outside, and improvement 
in an availability can be aimed at. As for 107, it is held by the non-volatilized student 
RAM also at the time of power-source cutoff, as for the data in memory. Moreover, the 
contents of data in said non- volatilized student RAM are shown in drawing 45 . In 



drawing 45 , the drum property NO of having been inputted by exchange mode from the 
control unit is contained, the jam information at the time of jam generating is contained in 
the address (6100), and the address (6000) is used for prevention of a processing failure 
of jam paper inside the plane when a power source is once turned off at the time of a jam. 
The address (6200) is the paper output tray counter which counts the form in the reversal 
tray 381, and whenever one sheet of form is sent to the reversal tray 381, it is counted up 
every [ 1 ]. It is displayed on a control unit that this counted value will be in a tray full 
condition to reach to default value, and a form is picked out from a tray to an operator. 
Moreover, this paper output tray counter will be automatically cleared, if a form is picked 
out from a tray by the operator. Therefore, even if a power source is turned off, the 
number of the forms which remain in the tray is held by this counter. 
[0065] The address (6300) is a drum exchange counter and is counted up every [ per 
printing / 1 ]. When the value of this counter reaches the value of the exchange table 
(drum) of said drawing 45 , an operator is told about exchange of a drum by the display 
of a control unit. 

[0066] The address (6400) is a developer exchange counter, is counted up every [ 1 ] for 
every printing like said drum exchange, and when the value of this counter reaches the 
value of the exchange table (developer) of said drawin g 45 , it is displayed on a control 
unit. 

[0067] The address (6500) is a fixing roller exchange counter, and it counts up every [ 1 ] 
for every printing like said drum exchange, and it is displayed on a control unit that the 
value of the exchange table (fixing roller) of drawin g 45 is reached. 
[0068] 108 is a power sequencing circuit and has the work which prevents the operation 
mistake at the time of the power source ON of said non-volatilized student RAM 107, or 
a power source OFF. 399 is a power unit which supplies the power source to a control 
section. 1 10 is input/output port and reads the output of the indicative data to the 
actuation display 111, each actuation switch data, etc. 1 12 is input port which reads the 
input data from each detector 1 13 in the printing control section 100. 116 shows driver 
elements, such as a motor, a high voltage power supply lamp, a solenoid, a fan, and a 
heater. 1 15 is the drive circuit of said driver element 116, and 1 14 is an output port which 
gives the output signal to said drive circuit 1 15. A laser scanning motor for 312 to operate 
a laser beam and 1 18 are the drive circuit, and 1 17 is input/output port which gives the 
drive control signal to said drive circuit. 

[0069] The laser modulation circuit as a laser control unit which performs control whose 
120 344 contains semiconductor laser and contains the light modulation of said 
semiconductor laser, and 346 are beam detectors which detect the light beam currently 
operated by said laser scanning motor, and the PIN diode which carries out a high-speed 
response is used. The high-speed comparator for 121 digitizing the analog signal from 
said beam detector, and making a horizontal synchronizing pulse and 1 19 are printing 
data write control circuits which perform control which writes the printing data of the 
video image transmitted from the data control section 2 in the position on a photo 
conductor 301, generating of test pattern printing data, etc. 122 is an interface circuitry 
which controls the receipt of the command data from the output of the status data to the 
data control section 2, and the data control section 2, and printing data etc. 
[0070] Hereafter, the detail of the main blocks in drawing 13 is explained. Drawing 14 is 
the detail circuit diagram of the various detectors 1 13 in drawing 13 . In drawing 14 , the 



signal from various kinds of detectors is inputted into a multiplexer 139. In a multiplexer, 
it is inputted into the input port 112 of drawing 13 by the 8-bit signal S32 with a select 
signal S31. 

[0071] 320 is an upper case cassette size pilot switch, consists of four switches and 
expresses paper size with those combination. 324 is a lower-berth cassette size pilot 
switch, and the configuration is the same as that of said upper case cassette size pilot 
switch. 319 is a cassette-upper-case-paper-less switch, and a switch will be turned on if 
paper is exhausted to a cassette. 323 is the paper-less switch of the lower berth. 123 is a 
pass-before resist roller sensor, and the cds photo detector is used. Bias voltage is 
impressed through resistance (not shown) and, as for this sensor, output voltage changes 
with the existence of a form. Therefore, the signal which distinguishes the existence of a 
form is acquired by inputting into the comparator 124 with which the output is impressed 
to reference voltage Vref 1 . 

[0072] The manual feed switch whose 326 detects the form from the manual bypass 
guide 325, the delivery switch which 336 has in the fixing roller section, and the delivery 
switch which 395 has in the paper output tray section are shown. The toner- less pilot 
switch to which 125 detects those without a toner in a toner box, and 126 show the toner 
back the toner full pilot switch which operates when a toner fills, respectively. 
[0073] 127 is the detection sensor (probe concentration detection sensor) of the toner 
ratio concentration of a developer, and the photodiode is used. Bias voltage is impressed 
through resistance and, as for this sensor, output voltage changes with the concentration 
of a toner. Therefore, by inputting the output into a comparator 128, impression, now 
since it is, the signal of 1 or 0 is acquired [ reference voltage Vref2 ] for toner 
concentration by the input terminal of another side of a comparator 128 above default 
value or by the following, respectively. 

[0074] The door switch which carries out ON/OFF of 129 by closing motion of a front 
cover, the temperature fuze by which 130 is prepared in the fixing assembly, and 131 are 
MC relays to which ON/OFF of the power source for a drive (+24 VB) is carried out. 
Since one side of said temperature fuze 130 is connected to power-source +24 VA, when 
the temperature fuze 130 melts by the abnormalities of a fixing assembly, said MC relay 
13 1 is turned off and the power source for a drive is turned off. Moreover, the 
temperature fuze 130 is connected to resistance ROl, and one side of resistance ROl is 
connected to the input of resistance R02 and a comparator 132. Moreover, reference 
voltage Vref3 is impressed to other inputs of a comparator 132. Therefore, if the 
temperature fuze 130 melts, the input of a comparator 132 will be set to OV. Therefore, 
the fusing detecting signal of a temperature fuze is outputted to the output of a 
comparator 132. 133 is a destination change-over switch, by ON/OFF of this switch, ON 
condition serves as country turning inward (A and B size), and, specifically, OFF serves 
3,s ****** (legal one, letter size). Even when it follows, for example, the combination of 
the code by the cassette size switch (four pieces) of said upper case or the lower berth is 
the same, according to the condition of this switch, the paper size of country turning 
inward /U.S. ******** i s chosen. 

[0075] 134 is a jam reset switch and is installed in the front cover. This switch is a switch 
switch on in the sense of a check after an operator exchanges jam processing or a toner 
bag, when a paper jam or an operator tonerful of a call arises. Therefore, unless it turns 
on this switch after said processing, a jam or a control unit tonerful of a display is not 



cleared. 392 is a paper output tray sensor which detects the form in the tray in drawing 5 . 
334 is the thermistor which detects the temperature of a fixing assembly, the detection 
temperature of this thermistor becomes fixed and appearance control of it is carried out. 
The output of a thermistor 334 is connected to the input side of resistance R03 and a 
comparator 136,137. Therefore, the input voltage of a comparator changes in connection 
with the change in resistance by the temperature of a thermistor 334. That is, if 
temperature becomes high, the input voltage will become high. The electrical potential 
difference by which the partial pressure was carried out is impressed to the input terminal 
of another side of a comparator 136 by resistance R06 and R07, and the output of a 
comparator 136 changes to it by whether it is higher than this reference voltage by which 
the partial pressure was carried out, or low. Moreover, resistance R08 is connected at the 
node of resistance R06 and R07, and one of these is connected to the collector of a 
transistor 138. Therefore, if this transistor 138 turns on with an input signal (power save 
signal) S3, the reference voltage of a comparator 136 will become low by resistance R08, 
and the temperature control of a fixing assembly will become lower than the time of the 
transistor 138 turning off. Therefore, the power consumption of a fixing assembly 
becomes low and will be in a power save condition. Moreover, the reference voltage of a 
comparator 137 is given with the partial pressure of resistance R04 and R05. And since 
the reference voltage of this comparator 137 is set up quite lower than the reference 
voltage of said comparator 136, a working heater open circuit of a printer or the 
temperature fall of the fixing assembly by failure of the drive circuit of a heater is 
detectable. And one side is inputted into the multiplexer 139 and the output S33 of a 
comparator 136 is read by the microprocessor 101. In addition, this input signal is used in 
the sense of detection of the ready state of a fixing assembly. Moreover, another side is 
used as a driving signal of the fixing assembly heater lamp 333 of drawing 15 . 
[0076] 342 is a drum thermo sensor which detects the temperature of the photo conductor 
301 neighborhood. The output side of a thermistor 342 is connected to the input of 
resistance R58 and an operational amplifier 270. Therefore, the resistance of said 
thermistor 342 also changes with the temperature changes of the photo conductor 301 
neighborhood. Therefore, the input voltage of an operational amplifier 270 also changes. 
When the output voltage of an operational amplifier 270 has the low temperature of a 
photo conductor 301, and the low battery of temperature is high, the high voltage is 
outputted, respectively. The operational amplifier 270 serves as a voltage follower, and 
the output is connected to the input of A/D converter 271 . And the output voltage of said 
operational amplifier 270 is changed into digital value, and a microprocessor 101 is made 
to read through a multiplexer 139 by A/D converter 271 . The temperature data of this 
photo conductor 301 by which A/D conversion was carried out are used for electrification 
amendment of the photo conductor 301 mentioned later. 440 is a cassette top / lower- 
berth adjustment switch, 441 is a cassette / manual bypass adjustment switch, and 442 is 
the Top Margin adjustment switch. 

[0077] Drawing 15 is the detailed block diagram of the drive circuit 115 and the output 
component 1 16 in drawing 13 . In drawing 15 , 141 is a development counter motor and 
the hall motor of DC drive is used. 140 is the driver of said development counter motor, 
and is performing PLL control. 143 is a fixing assembly motor and the hall motor of DC 
drive is used. 142 is the driver of said fixing assembly motor 143, and is performing PLL 
control. 145 is a fan motor for cooling inside the plane, and the hall motor of DC drive is 



used. 144 is the driver of said cooling fan motor, and PLL speed control like the above- 
mentioned development counter and a fixing assembly driver is omitted. 147 is the motor 
for a drive of the photo conductor drum 301, and is using 4 phase pulse motor. 146 is the 
driver of said drum motor 147, and has adopted the constant current 1-2 phase excitation 
method. In addition, generating of vibration of 1200PPS extent is driving the rate in few 
parts. 149 is a pulse motor by the resist motor which makes the resist roller 329 and the 
manual bypass roller 327 drive. 148 is the driver of said resist motor and is using the 
constant-voltage 2 phase excitation method. A rate is 400PPS extent. 
[0078] In addition, if a hand of cut is made normal rotation, the resist roller 329 rotates, 
and if it is made reversed, the manual bypass roller 327 will rotate the resist motor 149. 
These are transmitted through an one-way clutch. 

[0079] 151 is a pulse motor by the feed motor which makes the lower-berth feeding roller 
322 and the upper case feeding roller 318 drive. Forward and inverse rotation are 
transmitted through a one EUI clutch like the above. 150 is the driver of said feed motor 
151, and is using constant- voltage 2 phase excitation like said resist Motor Driver 148. A 
rate is 400PPS extent. 

[0080] Before electrification, 302 is an electric discharge lamp from which the residual 
charge on a photo conductor 301 is removed, and consists of two or more red LED. R10 
is current control resistance of said electric discharge lamp 302, and 152 is the driver of 
the electric discharge lamp 302. 303 is a front [ imprint ] electric discharge lamp for 
gathering the imprint effectiveness set in front of the imprint charger, and consists of two 
or more red LED. Rl 1 is current control resistance of said electric discharge lamp before 
an imprint, and 153 is the driver of said electric discharge lamp before an imprint. 158 is 
the solenoid of the blade for toner recovery, and a blade 310 will be pressed against a 
photo conductor 301 if this solenoid is turned on. 154 is DORABA of said blade solenoid 
158. 159 is a toner supply motor for supplying a toner to a development counter 307 from 
a toner hopper, and when this toner supply motor rotates, it supplies a toner to a 
development counter 307 from said toner hopper. Actuation of this toner supply motor 
159 operates according to the output of the probe concentration detection sensor of said 
drawing 14 . 155 is the driver of said toner supply motor 159. 131 is a MC relay which is 
interlocked with the same door switch as said drawing 14 , and works, and 156 is the 
driver. And as shown in drawing 15 , it connects with the contact 163 of the power- 
source side common ****** MC relay 131 of the motor which excludes the MC relay 
131, a lamp, etc., and another side of the contact is connected to +24VB power source. 
Therefore, when the MC relay 131 turns on, it has the composition that said motor and 
lamp can be operated. 

[0081] 304 is a charger for electrification and the case of a charger is connected to the 
ground of an airframe. The wire for corona discharge of a charger is connected to the 
output terminal of the high voltage power supply 160 for electrification of a high voltage 
power supply 338, and the ON/OFF signal line S3 5 of a high-pressure output and the 
analog-control signal line S36 to which the high-pressure output current is changed are 
connected to the input of the high voltage power supply for electrification. Moreover, it 
connects with D/A converter 165, and the analog-control signal line S3 6 is analog- 
voltage-ized by D/A converter 165, and controls the output current of said high- voltage 
power source for electrification by the data of the electrification armature-voltage control 
data line S37 from a microprocessor 101. The charger for exfoliation and the exfoliation 



charger 306 are connected to the output of the high voltage power supply 161 for 
exfoliation for 306. Said high voltage power supply for exfoliation serves as AC output. 
The imprint charger for 305 to make a form imprinting the toner with which negatives 
were developed on the photo conductor 301, and the imprint charger are connected to the 
output of the high voltage power supply 62 for an imprint. Moreover, as for the high 
voltage power supply for an imprint, development counter bias power supply is also 
incorporated in addition to said imprint charger output, and the output line S3 8 is 
connected to the development counter magnet roller 308. With this electrical potential 
difference, bias voltage is impressed to said magnet roller 308, and development bias is 
given. 33 is heater RAMBU of a fixing assembly, it connects with one side of the power 
source of AC100V, and one side is. Moreover, another side is connected to the 2nd 
contact 164 of the MC relay 131, and connection now a cage, and one of these are 
connected to the heater drive circuit 166. Therefore, the heater lamp 333 operates, only 
when said MC relay 131 is ON. Moreover, two input signals S3 3 and S3 9 are inputted 
into the heater drive circuit 166, and S33 is a signal from the thermistor 334 in a fixing 
assembly of said drawing 14 , and is the concentration control signal of a fixing 
assembly. S39 is the compulsive OFF signal of the heater lamp 333 from a 
microprocessor 101. 

[0082] Drawing 16 is the laser scanning motor 3 12 in drawing 13 , and the detail circuit 
diagram of the drive circuit 1 18. In drawing 16 , 312 is a circuit diagram inside a laser 
scanning motor. L02, L03, and L04 show the coil of a motor, and 180,181,182 is a hall 
device which detects the location of the rotator of a motor, respectively. 183,184,185 is a 
comparator for said hall device 180,181,182, and the output is connected to the base of 
the power transistor 171,172,173 which drives said motor coils L02, L03, and L04 in the 
drive circuit 118 through resistance R26, R27, and R28. Moreover, between the base of 
said power transistor 171,172,173, and an emitter, base resistance R23, R24, and R25 is 
connected, respectively. Said hall device 180,181,182 is turned on in order of 
180,181,182 with rotation of the rotator of a motor. Therefore, the output of a comparator 
183,184,185 is also set to LOW level at the order of 183,184,185. Therefore, the laser 
scan motor 312 rotates by turning on a power transistor at the order of 173,172,171, and 
impressing driver voltage in order of L02, L03, and L04. Moreover, the output of a 
comparator 185 lets diode D02 pass, and is inputted into the dividing counter 175 through 
the waveform shaping circuit by resistance R30 and the capacitor C06, and the inverter 
174. The output of the outgoing ends Ql and Q2 of the dividing counter 175 is connected 
to the motor- velocity change-over gate 176,177, and the output of said speed change-over 
gate is connected to FG input of the PLL (phase . lock . loop formation) control IC 
through the OR gate 178. Moreover, the output and its reversal output of the speed 
control signal line S40 are connected to one input of said speed change-over gate 
176,177. Therefore, when S40 is LOW level, the change-over gate 177 becomes 
effective, the output of Ql of a dividing counter is inputted into FG of said PLL control 
IC 167, when S40 is HIGH level, the change-over gate 176 becomes effective, and 
175Qdividing counter 2 output is inputted into FG input of the PLL control IC 167. If the 
I/O signal of the PLL control IC 167 is explained briefly here, a P/S terminal 
(PLAY/STOP) will be stopped on HIGH level, and will be started on LOW level. In the 
case of HIGH level, the both-ends child paragenesis force of AGC and APC serves as 
HIGH level. When the Xtal criteria dividing output signal and CPIN have in a reference 



frequency input by the lock detecting signal and the rotary motor pulse signal input from 
the motor which FGIN controls, the signal with which Nl and N2 switch the number of 
dividing of the criteria counting-down circuit inside this IC, and 33/45 have LD in 
rotational frequency's of motor lock within the limits, as for the change-over signal of the 
rotational frequency of a motor, and CPOUT, HIGH level is outputted, and LOW level is 
outputted except it. In the speed-control system output of a motor, AFC is a 8-bit D/A 
converter output inside PLLIC, and APC is a 8-bit D/A converter output inside PLLIC 
with the phase control system output of a motor. Moreover, the quartz resonator for 
reference frequency generating in X01 connected to PLLIC 167, and C01 and C02 are the 
capacitors for an oscillation. 

[0083] AFC of IC167 for PLL control and the output terminal of APC constitute an adder 
circuit from resistance R12 and R13, and are connected to - side input terminal of an 
operational amplifier 168. The electrical potential difference which pressured +12V 
partially by resistance R14 and R15 is impressed to + side input terminal of an 
operational amplifier 168. Moreover, the negative feedback circuit is constituted from 
resistance R16 and a capacitor C03, and especially the capacitor C03 carries out the duty 
of a high-pass filter. Therefore, the amplification degree of an operational amplifier 168 
has given the property to decrease to the input more than a certain frequency. The output 
of an operational amplifier 168 is connected to + input terminal of the servo valve 
switching regulator IC 169. 169 is the servo valve switching regulator IC of a common 
commercial item. The down switching regulator circuit consists of a book IC 169, and a 
power transistor 170, diode D01, a coil L01 and a capacitor C05. In I/O of IC169, - 
terminal is a comparison reference voltage terminal, and the reference voltage which 
pressured partially the electrical potential difference of the reference voltage output 
terminal VREF of the IC169 interior by resistance R17 and R18 is impressed. A 
DEADTIME terminal regulates the greatest pulse width of an output, and the electrical 
potential difference which pressured said VREF partially by resistance R19 and R20 is 
impressed. CI and C2 are output terminals, and pulse width changes according to the 
electrical-potential-difference value of + input terminal. That is, if + side input terminal 
electrical potential difference is lower than - side input terminal electrical potential 
difference, the pulse width by the side of the LOW level of CI and C2 will become small, 
and the width of face which a power transistor 170 turns on will become small similarly. 
Therefore, the both-ends electrical potential difference of a capacitor C05 also becomes 
small. Moreover, if + side input terminal electrical potential difference is higher than - 
side input terminal electrical potential difference, contrary to the above, the pulse width 
of CI and C2 will become large, and the both-ends electrical potential difference of a 
capacitor C05 will also become large. 

[0084] The revolving speed control of the scanning motor 312 is explained below. 
[0085] Since AFC of IC167 for PLL control and both the outputs of APC serve as LOW 
level until the above-mentioned lock signal S41 is outputted if the rotation start signal 
S42 of the scanning motor 3 12 is set to LOW level, as for the output of an operational 
amplifier 168, the electrical potential difference of HIGH level is outputted. Therefore, in 
the output pulse width of face of a regulator IC 169, the both-ends electrical potential 
difference of the large next door capacitor C05 becomes about abbreviation +16V. And 
since any one of said the hall devices 180,181,182 is turned on in the location which the 
rotator of a motor has stopped, the coil corresponding to said hall device 180,181,182 is 



excited among the motor coils L02, L03, and L04, and, as for the scanning motor 312, 
rotation is begun. And the scanning motor 312 brings rotation forward and goes. Now, 
since the level of the speed control signal line S40 is HIGH, 175Qdividing counter 2 
output is applied to FG input terminal of the PLL control IC 167. Therefore, the dividing 
counter 175 is working as eight frequency dividers. When the frequency of the signal 
added to FGIN reaches about 96% of the reference frequency of the PLLIC169 interior, it 
is the lock signal LD. S41 is set to HIGH and AFC and an APC output level switch to the 
output voltage of the interior D/A converter of PLLIC instead of LOW level (OV) 
immobilization. Therefore, the scanning motor 312 becomes a fixed speed and 
appearance control is carried out by the speed-control system output AFC and the phase 
control system output APC henceforth. 

[0086] Moreover, when the command of a fixed time amount (about 5 minutes) print 
which is this example does not come from the data control section 2, a scanning motor 
will be in a standby condition and the output of the speed control line S40 will be set to 
LOW level. Therefore, since a counting-down circuit 175 serves as 4 dividing from 8 
front dividing, a scanning motor becomes the rotational frequency of 4/8, 1/2 [ i.e., ]. 
When long duration high-speed rotation is being performed, in order for this to prevent 
integrity problems, such as bearing of a motor, occurring, it is performing the above half- 
speed control. In addition, in this example, it is about 12,000 rpm at the time of printing 
actuation, i.e., high-speed rotation, and is about 6000 rpm at the time of standby. 
[0087] Drawin g 17 is the detail circuit diagram of the laser modulation circuit 120 and 
semiconductor laser 344 in drawing 13 . In drawing 17 , the configuration consists of the 
laser diode 259 which emits light, and the photodiode 260 for monitors which is the 
photodetection means which acts as the monitor of the output beam reinforcement from 
laser diode 259 with the light beam generating means slack semi-conductor laser diode 
whose 344 is a light beam generating means. 257 is a voltage-current conversion means. 
DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the system block Fig. showing the relation of the equipment and the 
external device in this invention. 

[Drawing 21 It is the outline sectional view of the printing control section (printer) in said 
system chart. 

r Drawing 31 It is the outline perspective view showing the relation of the laser-scanner 
unit and the photo conductor for record in drawing 2 . 
[Drawing 4] It is the schematic diagram showing the feed part in drawing 2 . 
[Drawing 5] It is the schematic diagram showing an example of the delivery unit in 

drawing 2 . 

[Drawin g 6] It is the top view showing the control-panel section of this example 
equipment. 

[Drawing 7] It is the expansion top view of the display in drawing 6 . 

[Drawing 8] It is the block diagram showing an example of the data control section of 

drawing 1 . 

[Drawing 9] It is the format Fig. of the data dealt with in the data control section. 
[Drawing 10] It is the format Fig. of the data dealt with in the data control section. 
[Drawing 11] It is the correspondence Fig. of the field of the Records Department of data 



control circles, and a form. 

[ Drawing 12] It is the format Fig. of the data dealt with in the data control section. 
[Drawing 13] It is the block diagram of the printing control section in drawing 1 . 
[Drawing 14] It is the detail circuit diagram of each detector in drawing 13 . 
[Drawing 15] It is the block diagram showing the detail of the drive circuit in drawing 13 
, and an output component. 

[Drawing 16] It is the circuit diagram showing the detail of the motorised circuit in 
drawing 13 , and a laser scanning motor. 

[Drawing 17] It is the detail circuit diagram showing the laser modulation circuit and 
semiconductor laser in drawing 13 . 

[Drawing 18] It is the property Fig. showing **** of semiconductor laser and an optical 
output. 

[Drawing 19] It is the property Fig. showing **** of semiconductor laser and an optical 
output. 

[Drawing 20] It is a timing diagram for explanation of the circuit of drawing 17 of 
operation. 

[Drawing 21] It is the detail circuit diagram showing the beam detector and beam 
detector in drawing 13 . 

[Drawing 22] It is a wave form chart for explanation of the circuit of drawing 21 of 
operation. 

[Drawing 23] It is drawing showing an example of the structure of said beam detector. 
[Drawing 24] It is a wave form chart for explanation of the circuit of drawing 21 of 
operation. 

[Drawing 25] It is the detail circuit diagram of the printing data write control circuit in 

drawing 13 . 

[ Drawin g 26 ] It is the circuit diagram of the interface circuitry in drawing 13 . 
[Drawing 27] It is the related Fig. of the abbreviated name of the command used for this 
example equipment, and a function. 

[Drawing 28] It is the explanatory view showing the contents of the status used for this 
example equipment. 

[Drawing 29] They are related Figs., such as a beam scan location to the record photo 
conductor in drawing 3 , and a write-in location of data. 

[Drawing 30] It is the top view showing the printing area part of the whole form surface 
including the paper size of drawing 29 . 

[Drawing 31] It is a timing diagram for explanation of the circuit of drawing 25 of 
operation. 

[Drawing 3 2] It is a timing diagram for explanation of the circuit of drawing 25 of 
operation. 

[Drawing 33] It is the printing pattern Fig. printed by the form. 
[Drawing 34] It is the printing pattern Fig. printed by the form. 

[Drawing 35] It is the property Fig. showing the relation between the exposure location 
for explaining the exposure control action in the circuit of drawing 25 , exposure energy 
and surface potential and exposure energy, and an exposure location. 
[Drawing 36] It is the property Fig. showing the relation between the exposure location 
for explaining the exposure control action in the circuit of drawing 25 , exposure energy 
and surface potential and exposure energy, and an exposure location. 



[Drawing 37] It is the detail block diagram of the high voltage power supply for 
electrification in drawing 15 . 

[Drawing 38] It is a property Fig. for explaining actuation of the circuit of drawing 37 . 
[Drawing 39] It is a property Fig. for explaining actuation of the circuit of drawing 37 . 
[Drawing 40] It is a property Fig. for explaining actuation of the circuit of drawing 37 . 
[Drawing 41] It is a property Fig. for explaining actuation of the circuit of drawing 37 . 
[Drawin g 42] It is the schematic diagram showing the relation of the laser-scanner unit 
and record photo conductor in said drawing 2 . 

[Drawing 43] It is the explanatory view showing the relation between a record photo 
conductor and a form. 

[Drawing 44] It is the side elevation showing the modification of a paper output tray 
shown in said drawing 5 . 

[Drawing 45] It is the detail drawing of the data recorded in each recording apparatus in 

drawing 13 . 

[Drawing 46] It is the detail drawing of the data recorded in each recording apparatus in 

drawing 13 . 

[Drawing 47] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 48] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[ Drawin g 49 ] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 50] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 5 1 ] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 52] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 53] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 54] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 55] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 56] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 57] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 58] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 59] It is a flow chart for explaining actuation by the whole this example 
equipment. 

[Drawing 60] It is a timing diagram for explanation of this example equipment of 
operation. 

[Drawing 61] It is a timing diagram for explanation of this example equipment of 
operation. 



[Drawing 62] It is a timing diagram for explanation of this example equipment of 
operation. 

[Drawing 63] It is a flow chart for explaining actuation of this example equipment. 
[Drawing 64] It is the related Fig. showing contents with the number of the equipment in 
this example equipment. 

[Drawing 65] It is the related Fig. showing contents with the number of the equipment in 
this example equipment. 

[Drawing 66] It is the related Fig. showing contents with the number of the equipment in 
this example equipment. 
[Description of Notations] 
120 Laser Modulation Circuit 
236 Analog Switch 

259 Laser Diode 

260 Photodiode 

257 High-frequency Transistor 
344 Semiconductor Laser 
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£tMT5. 3 6 6 >$>3 0 0<DMVi&mt>? 

b<D-ci%mMT, 3 6 7 um%.fo3 0 1 ^a^-rfe©-? 

tSf^fl", 3 6 8 tJ-X'J >5> 3 0 0 ©±ffl^S^*5f 
fe©T. M^gB^^ARf^m^tT. 3 6 9f4«3l|gK 
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(wiH3 7 4&&mm) mmms 6 8 ssicjS 
jttso 3 7 (m, mffivnmmmzm^Tz 5 oc-t 

[0 0 4 5] EI8 ti. «HH01iC^it?)X-^MWgK2 
©*i§Xn-;;^0T;&£<, f-^MM2TH *xh 
«-/XrA 1 J;DStil$nT#fc^n- H«=SS^B 
XU >^30O CDffiffi_tCDEimcU 7 (CM* 
Lfc, h^JS^-v^^U 2 0±(C^-^S»* 
Ett£*&„ ^©fDteLfc^— S^^EL) 2 0±© 

^_^£-/ u >^ 3 o 0 tcMWbEP^»f^^ff^-a:So 

[0 0 4 6] 7 ; -3'ftiJ«gB2T«, 2«g©fit3»£gft 
3#lc«;&£nT^£o T&fc^ 1 ote£^3- p« 
ffi (J I S8#ft3-Pf) T, HOf^ttl, 
{'Jyi^Wi' 1 5 MoT, -tw^n— FlcMlS 

s^-^^^u 2 o±fciE«rr*. mzum^mm?, 

COT, ^©S^-S^^U 2 OitcEtfif 5. &P£. 

m 8 s#figuT, x-^Mwas 2 ©jRESKW-rs. 

[0 0 4 7] *X h#J yXfA 1 Jc D OfiWItt. 
SO 1 S^L-T-f ^-7i-fX5 OfcSStlv 

[0 0 4 8] -f>^-7i-fX5 0t*Xh->XfAl 
t©iflS0 2H. #Xh*Jv'X5\kl «fc?)£ttii£tl 

O 3 B. f -^MflSi^ E. OH^-i%0!Xf 

[0 0 4 9] *X hW^'rAl «tDSI5nT<*fit* 
B7*-Y7 h£ 13 9 2^01 0 fc^-To ®9©X;t — 

TSffiiKoU-'f XS^tlSU-'f Xn- l ^-v#© 
•SJfcA-sTV**. JKP^tt, lfrB, 2ffe-nffaw 

©•x-^jf&T^-rENDn-FT&iAoT^S. Sfcl 
[0 0 5 0] 810BItf*©*^O7*-Vyh 

-c, ■«#**js-riii«a»H']3-H, Pii^-rsfflM©-^ 
-f xs^-ns-y-'f xassijn- ha* i ^-vi*©^-^© 

IffllcAoTV^o ^tt. l?-f>, 2 5-f>-m5 
5 s — aMBtttM' XJWJt*- ^ K J; -a T J&}£ 3 *VC 

v^fcift, 5 i -^M»SP2fiji3T, ^©fg^nr^s 

[0 0 5 1] »fiS4^?,©AAf«H, ^©JitcMa 
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ffiTJte, fS^ISS0 5^^LTi*(I«gn6tCA73Sn 
5. £«[fllf5 6 TfttX^SnTsfeSflMBAtSt^n- m 
«T?»*ctSWSiJU «^»S0 6K±D^HE»4K 
ML-. ^^iMX^-^^-va-bV^xyMW 

#SEg§4 J: 0 T-^iSO 7 K/ty 

7rmfflmmzAi)i*nz>o frizm< iff a, 2ffa- 

nffB*T?©7*-*tt, ^S2S4<i:07 ; -^«lSO8S 
^bT<-i?n-HA*-y^rfcA*$n^o £©££;£ 

nfc ^ - i> 3 - F A* y X 7 9 ±© * <J I U 7 {Cf2S $ 

IMO A*«^7l/8 9 ©E ND a - h*4 f a-i' 5 f 
Jftfti-rst, fi*BStS0 5;fttfS0 9K:J:-3T, £M» 
SB 6 , ^-73-Fn-y77 fM»HJ& 7 C^n^YlE N 
Da-FttmseASo ft^»S09i:J:oT, ^-v* 
2> 3-FA'7 7 7^©l ^-3?»©X*3- FA77#*5S7 
L7tr.t i?A* y~7 T fflW®%< 7 HMmTZ t, * 
-Wt'J2 0M!)F!/ hm&T©^-^©BBtg^fft) 

[0 0 5 2] ^— v^^EU 2 OiTfO^t'JSMt/BSSR 

©**i&js*r. ffetj-s 2 5 BffliEoafea* (&imx* 

S) , 2 4Bffltffl£JS (#-y--fX*a) , 2 8«A5 
*4"Xffl«©^S, 2 7[tA4KxM©«, 2 6 
14 A 3 -*M Xfflffi©**, 3 1BA5 U-f Xffiiffi©^ 
■?0 3 0ttA4iJ-4 , Xffl«t©«Si8, 2 9BA31r-fXffi 

I©«ffiSfft^n*t. 3 2(iiabffl71«l/XA7 
>^ 1 9Rtfia*M7Hl'X*'7>i' 1 
adr (o, o) ffl#-f>FS^t. :;tadr 
(0, 0) ttt, ^HTj^THkX (ADR V) S^7jc 
¥73fR]7 h*PX (AD RH) "0" -(?ib2>ri:Sr 

tULM7HkX*i7>^19IJ, 012fc^-r^fc^il 
TjftT HU-X (AD R V) t*¥^|6)THkX (ADR 
H) cfcDfSDiEoT&D, ADRVB*ift^(BjTHWX 
43 Wl l*Sb) SifcU ADRHtMc^TPl' 
X (El lABIc) £*b-rfiSfc&oTV>5„ 

[0 0 5 3] 4 3 « A 3 iM Xffliffi©««©*¥7 H V 
X (A 3 HE) , 4 4l4A4lMXfflSffi©*¥7FkX 
(A 4 HE) , 4 5«A5ir-fXffl«©*f7Fl/X 
(A5HE) tifcSo |i«[CLT4 6 BA 3^ Xffl* 
©*^©SitTKUX (A3VE) , 4 7HA4t'fX 
©SilTH^X (A4VE) , 4 8BA5-y--fX©Sil 
7F1/X (A 5 V E) SrSfc-To 3 3BA3ir-fXoS 
B7F1/XADRV=0, fc^T H l^XAD RH=A 3 
5<? HE©#-f>hADR (O. A 3 HE) , 34ttN#ltC 
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LTADR (O, A 4 H E) , 3 5HADR (O, A5 

he) s-tn-^njjvr. sfc3 6»A3-y-f x©aiS7 

FkXADRV= (A3VE) , 

= 0©#-f>hADR (A 3 V E, O) , 3 7 HH^SC 
LTADR (A 4 V E, O) , 3 8 HAD R (A 5 V 

e, o) s-tn-^n^-r. 3 9 ha 3^x<n^%y f 

WADRV=A3VE, 7jc¥7 F kX AD RH = A 3 
HEO#-f>hADR (A 3 V E, A3HE) , mU\Z 
LT4 0(t ADR (A4VE, A 4 HE) , 4 1ft 
ADR (A 5 VE, A 5 HE) ^n^tl^T. K-tCD 10 
lifc^USKSitofc^— v^^EU 2 O^WX^A^ 
->©Fy F-f ^.-yT»ffi'K«*©il!CLTfffcn 
3„ ^-J>3-My7r9 ±D lfTBCX^lMX^ 

@»7Cifi^6n*. #*;6fiWT©x^-iMX©*«tt 

4 0 X4 0, 3 2 x 3 2 Fy F©2S©X#> F#t£# 
t &o T& »3 . ^-y3- F Ay 7 7 (Mff UK 7 Ttt^ 
% o TiX^iM Xn- FtcJ; D X^IM U * 
©W»J®#*e#«S 1 1 ^UT^-y^tUMflS 

&i 7^, m^ms 1 3s^Lt+t7??-7i*i/- a? 

MeEX^lMX«»J«^tc<£oT> efcfrfcfy^&tf** 
[0 0 5 4] X^-YX^-^HHEOS^n-FB, 1 

i nrffljEsn&xuyccsisn*. iff» 

©X^n-Fx-^wfrAy^r 1 0 ^©£3t)S**!n"r 
5t, ff7FkX*>>>^l nitJJfflT F l-X (0) lc 
M5o *T, X^X^FMTjftlSlSS©?^ 50 

(011, 7-f>, 5 7) ©^-J^^'J 2 0^©#j& 
*.*ifft>nSo Z.Z\T\ M>/X^t>A^>^13 
HfcJJMfi (0, 0) \zir-y Fanr&D, 
7*^>^18©IliADR (0, 0) t&-3TV>5. 
frAyXr 1 0o3t?3-Hr-?(t 5t§a©tfJJ:DJilS 

*-^©-y--f^;PTiiwL*ifft)n, 5-f>*«^>^i 

3 i:0^»St.5£*m*5yf 1 2 KJHfc^s^Sn 
*. ^©X^n-F C^H^mi "T" X 2 ?) 

2 t7-y?Sti?>t, foA^-HtM 
>/7*t >*f >^ 1 3 OUJA^BK 1 4TJ^ft 40 
SWt7i'^yi*l'-3'l 5 ©X*?A;?— 
-HtUT, 1 5fCA*Sn 

^TMWTZ>t, ±t6k'-yhit j£*:M>£7J7> 
FT5 tl V >9ttt>%1&n9~><DW&3fa<?)l3V > 
?tS^T*D, 4 0x4 0HyhOjfOf§H0~ 
3 9 7-7X, ikft^v^MWy-l >ttJj?>hVT 
"0" T&3Hs> F«X*A*->©*fe&fa© 

^^t^oT^D, 4 0X4 0 Fy F©X#>F© 
f^«0~4y'7Xj?t:^ ; fMIM9>hLT 50 
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"0" \ZMZ> i*r\<729~J3L*V—9\ 5©ffl?J«8 
k'-y hM^J©fc*Tab-5) . 

[0 0 5 5] KT> 7t>WX4 0X4 0, X*© 
*tfrfa©IWH8 fcfy F#, 3t?««*lSlomiH8tfy F 

fn-F ( "T" ) iK(liA5 9 fi 2 fc-fey Fans 
t, ^Ot*3-Hi5-f>/X*^>*'?^13© 
iH*fl»-&J*iai&l 4T?^Wt7^^-7l$V-^ 

^k— ^ 1 5fcA*^tl5 0 £©£#, 
>*»7>^©ffitt (0, 0) t?3.^X^Z>JtSb**r7? 
&z?^*V—9 1 5©ffi7at«^©X*A°^->©ISf7j 

ft "o" >B, IffcSffi "o" #g©^-^ (8k*7 

f) ^m^ans. ^ty^^^^x^p— * 1 5©a* 

^-^te^-V^U 2 0^©#jX^©|S|MS:i:-57ti* 
ffl*7^f 1 6fc^fi5y5 1 Sn^-v ! ^ ; EU«(llia» 

y^tij 2 0 ±©#ffi^»2 i Sn-5o £©#-&•, * 
j&fflT - Fl/X*'7>^ 1 8 0IIJADR (0, 0) 
otUSftfe, SE7HI/X "0" , TjcspTFkX 
"0" ©SM-sSJX^n^o ^LT, UH F©X*A 

©ffiti. (0, 1) fcSfcU *fcS^fflTFl/X*i7 
>^18ffltt)ADR (0, 1) CSftT-S. IE^T+ 
t7^^-^i^k-?l 5©tU73fcttX^A^->©^ 
"0" >B, «2rfa "1" SBOx— ^j&tffl* 

an. HHfitHisa^^y^i 6i:5yfanfto5, 

^-^t'J2 0©ADR (0, 1) 
•So C©«tCLT, l^CX^A*— >©»fc£|Sl "0" 
>S©*S: ( "4" #§©■?— *) ©■?— ^©#ji 
*A««Tt5i, >/X^y># 7 >:?©«« 
(0, 5) , «&ffl7 F U-X*^>^ 1 8 HAD R 
(0, 5) ifc*. Jfffli*|i]©r«8H^h (1 
A-f F) tftoTH5©T, ^r^^^^i^x^l/— 9 1 
5 © ffi^j Ht, ^— S>3 - F/1 y 7 r «»IeI» 7 5 ©ft 
^fc.fc0»*l«fc-r'*T "0" fc&9. ^"^ ; E I J2 

o © ad r (o, 5) #*^h "o" a*#&i:n, 

»fH*7*. ffTFIyX*<7>^HX7X "1" snfr 
/t?7rl 0 ,tD*©^-Hffl^7yf 1 2fcir 

<y Fan-So >/ttr>**j>9\& (o, 

0) , tM7HUX*7>^18IJADR (0, 6) 
Cfc*. foT^H "0" ©X^A^->i^73lRl "0" 

fcn-So Z.(Dt^m&RI7 FkX*7>^ 1 8HADR 
(0,6), (0,7), (0, 8) , (0,9), 
(0, A) tJB^A'7>F7 , yXLT«3)#, ^tlftlO 
©X^A^-^x-^SWiifflTFl^X^^^^l 8t 
IBJfeSttfc#*^«&ikT?f?<. ^bT*jXfflTFkX 
*7>^18©fid« (0, B) , >/X^ J r>*'7 

>^i3©w (o, 5) iztizii, wMtmmiz^— 
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2 oicra: "o" Assasn, »&*»fmT 

[0 0 5 6] Sfc, 7-f>/X*t>*^^13li 
(0, 0) , H |/7A')>?1 8BADR 

(0, C) fcfc*. 21©«lcLTie^«*tB) "0" 9-f 
^©ifc^A^— >5^— ^©^— i^^E'J 2 o^©»a 

f" n-H«*a*ansi» "lf" a-PtifiiW jo 

fflTFl-X;*7<7>*l 8)WB*^5X "1" StlSSMW 
(C "0" S^-^tU 2 0iC#^Tff<o *LT, 

^tlWStADR (0, A 3 HE) ©firt&fc) - ^ 
1 1©3 3 3iW>M;:fc«<I:fl8jaart&r "0" 
«. f3il7HWX*^18ttADR (1, 0) , 
ffTFkX*^>^ 1 1, 1 8 (0) , 5K>/X^ it? 

>*^>^i3« (i, o) fcJE-n-en-fey hsns. 

fix, mti^y^i 2\ZU, frnyyy 1 0<fc55fe* 
©X*3-HT?*S "T" #BOH:y FStlS. -^LT 
X^A°^->©^[Sl "1" 9-f >B©X^^->5 i 

2 o [c«^jx^ti5o n*fcUTS: 

*A^->©«£*fRl "2" , "3" - "3 9" >B 
*r©»£*IM&**il*7"r*£:, »&ffl7FkX#'7>' 
^ 1 8 HAD R (2 8, 0) , ffT H1/XA^>^ 1 1 
B (0) , 13IJ (2 8, 

o) fc-en-fn-fety hsais. K-h-ciff^©**/^ 30 

->5r-:?©«&*»m*fc7"C»*a*, ^ctcgkffKy 
^4 8 5^ >£<fcT2b5©T^0 8 >#3Bffl6tfc 
"0" AK->?^tU 2 0 (C#iA^n-5 0 -^LT8 5K 
>#© "0" ©«a**J»T-T*t, fM7HW* 
9 1 8 ©T H I'XfitteU 13 1 1 © 6 1 ©j)W > FT 
ADR (3 0, 0) CfTTHkX*^^ 1 1 
» (0) , >/X*¥>XJ<7>^«tl»Jfit (0, 

o) fc-tn-tfn-fey Fsn*. ^nTiff»©&frt:>7 
^t>^;er^T©*&*^!a«i*7-ra. *lt, ft a* 
77r l 0{c^t©2ffS©S:^3— Hx-^^A-^n 40 

(o) Kg*. iffg©5:^/^->^-^© 
•a* t mmvmft-? 2 ff e ox?/^->f-^©t 
&&wft t>nz>o fi£oT2frg©s:^A^->5 ; -^© 

©7HI/XIBADR (6 0, 0) , frTHkX*^> 
?11B (0) , >/X*^>XJ<}>^tt (0, 
0) iz^tl^ftizy hSns, C©«(CLTJ«^ =&fr 
©£^n-F£A:? — Mbb^-^^'J 2 0_kfcA°^ 5(9 
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ND" n-KStf/iy^riDitftffl-rst, tmx&n 

-FAV7r»fl?[Hl&7±r)«^SS 1 3^bT^t 
7*^yi*^l 5©HI*&«ft(e«lK "0" fc-TS 

^-^©•iiH^fce*.*. ^-v^UMWHgSl 7 

•rrtt. Mfa«&*i7fi*?-£§i&3 ta*. ttiMXSje 

Mffl^t'Jti (A3t-fX©t&0113 9^> 
F AD R (A3VE, A 3 HE) ) i;T3£f!!lWfC "0" 
S«atf. fLTil l©3 9^>hi:"0" 

jB^«-y--i'Xi^-^©s:^A°^->^-^©^ 
-v^^EU 2 o ^©»jX*»f£©-r^T#t5g7-r&o 

lTtaffl7fl/X*'7>i'l 8(1 ADR (0, 

o) , 1 na (o) , 7-<>/x^ 

\>t>t>y9 (o, o) tcT^Tfflw-ft^n^o 

[0 0 5 7] *(C*XhM>'X5 L Al<J;t)]@ie.nT*5 
^-^^BftlfSro^fco^T^-S. 01O©H« 
IRWn-H^n-^SKA^ansi, 73-^5© 

£MfPffi 6 Tf4A*3nT**««*»(ii«Ht«-C** ' 
t*W9JL«#»S 0 6 fc«tr)#B84fc*tU #©IK 

^iSSS 0 7^^LT^-v^ ; &'J$iJfPlfilgSl 
n*. 5fcKl*<W«5 f -^l, 2, -mSTf©H«5*— 
*tt#FE*4.fc0, T-^SIS^I/T'?-^* 
>J 2 OlCA^Sn*. A-J?^U 2 0-\©H«x-^ 

©A**feta^©tttrfTten-5o ^— i?^^uftm@» 

— HI 1 © 3 2 #-f > F (T F 1/XADR (0, 
0) ) ^5#jit;^<#jA : ffiTFWXXJ^>^ 1 8&A 
DR (0, 0) CtyhtS. ^bTiffiir-fX^Jn- 
F<fc D* 3 ?^ 1 'SK >#©x— :?fi#, ^— S^^U 
MfllUKl 7ft©f- ^*#R8-TSC:a:KJ;t)Tft* 

T-^fiHNl l©44#-f>b (A4HE) ST© 
fit, T^fc - ^ "A 4 HE" tf£Z>. *X hfiSlv'XT-A 1 

"A4HE" tfc^X^ZW. m 1 o lawHfife^-^ 
1, Hi^x-^2, ■••B«5*-^m*5 s -**H: "A4 
VE" T*?), H#t ? — ^icm«, 01 1©47^> 

F©fit. •rato'S "a4ve" tr^xv^^ fcx^ 

t U 2 0 'sit 0 1 0 ©B#^-^ lit Ell 
©, 32^>hADR (0, 0) ~34#OKAD 
R (0, A4HE) , Iir-?2H5 1 j}W >h©^ 
-fX H#x-^ 3H5 >h©7-f>-H#'7 J - 
^mH3 7#-f>h© : 7-r>t¥oTg^TF]/XH4 0 
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#-f > h AD R (A4VE, A 4 HE) t&S, £©H 

2 O'MiMMiMKfca&to. 
[0 0 5 8] CCD^trbTA-^^^E'J 2 0tt#ji*n 

1 9 C*sn«:7 Hl^XC7>x-5'S:«^tii*7y9 1 2 
1, y-M3K2 3, X2 2 Sjit-T-f 

>^-7i-fX/US 1 7*^LTW^*l*iJCW^r 
5f-^*»%. H8KiH>TS 1 7ttffl^ftifiaB 
i^fflXf-^Xf-^i, S 1 8 ttl^fflfflgR'sgltft if 
^-F©^^*^?:^^^-^, S19Rt£ 

s 2 otenv>F^-^&rmi*^-^mi$©x Nn 

S2 1B, W^KfWW^DOK^-W^ 
*, S2 2I1 RJ^Mf»at«J:l3 0*¥H»I«^*il, S2 
3 ttWU < Bl^-^C^TStt Bi2N5^-^X> Htt 
S2 4li. W^MfHBOUfV-e-iNR, S2 5 

«, S 2 6 tttflfd-r Xil'XAXS 1 7*©x- 
i'7'f>Of-3'ft§Sitt5tl'i' hfg^« (2 5 
-*» , S 2 7 «EP^WWa5iCMbPP*«lfP©MS&S^ 2> 

[0059] ei]ffW»s^<©x-^jim^iconx^e. 

flMHBS 2 7 t»L^^fWfla5l4*TRJBfl|^S 22S 

1 1(03 2#-f >F©9-f >, *C0*¥^{i^-S 2 2 

<> «otifflLfflffl7FI/X*'»*19t> 1 Mte7K 
¥H»«^S 2 2Cfl£oTJH*15-f >"Tt>, 

>Ff8^S 2 3 Sr^tj-i^ST, ^©ibfESIiig LT* 

^^-v^^'J 2 oromssttfcxur©^— *£BJ!? 

atattt-stiftflprwc^-^osiais^-rs. en? 
HflSTiM-yi>Fffs 2 3 smf^-rs>^ 

Ji, W^*¥|e|WiS^S 2 2 tmV5"(5.>ifTtiiTo 
ifc. Ell 1 CD^t'JT Hl/XtO^JfeTlt ^©«Elx 
1 , X*©^ ; EUlU70l$l7<>A3T[i4 6 tf-f > 

[0 0 6 0] Sfc^-^^^'JfWWHgSl 7TtJ, 

y^^u 2 o jcdobi^t*— ^<osia*«ns&an*4:, 

1 8©«Stt*U Mtiibffl7Fl/XX3'7>^l 
9 Wxtf, ^©^-^©MW^TL.fc 

tSoT, ^— v^^ED 2 0^©S&H$W©nX7&* 

[0 0 6 1] |13Hil Ki&W-SSJ^fWWSB 1 0 0 © 
*7*D v Zm&mT« 013 fclH>T 10 1 ffi^MTO 50 
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1 0 0F*J©#n.-y h©ft!lffll&fT oTc#><D-?-1 fU^d 
■feyt- 1 0 2t4V-f ^n^P-fe^it-l 0 KCMf 

7i-f X@I81 2 2 iD©3V>Hi^SS 3 0, El*? 
5*-^«a«fllB* 1 9 <fc D 0^-/I> S 2 

9, eaffl^"fV-l 0 3^0©^^ A77M^»S 2 
8 ©-ttuftttf* 6 ©f v-f # a 7 D-fe yU- 

-10 1^5. 1 0 3«JHffl^-f7-Ta&D, «E« 

^^^tts. d©taffl^-f7-i 0 3ti, *nmm~? 

lil0msecl:S^3nW5. 10 4SROM (U 
-H^>U-^ ; EU-) T?*»)BJsf=*!fl«l 0 0£IMP 
$1irSfcJ6©-r^T©0JWffi^D^5A^AoTV^ o 
1 0 5 \tmV< ROMTab DtfllflROMl 0 4tltm5 

7-^t-7WA^ti^, x 1 — ^t— :/;i/©rt$£ 

i4 5t*t. i4 5l:^T7HP-X (4 0 0 0, 4 
0 0 1) \Z BiR-S-'f XA 3 ©Jf^© h >y ^T- v >WW 
Wr—9, T Y kX (4 0 0 2, 4 0 0 3) tC«^ 

tv-vts (4004, 400 

5) \Z\ZUy >T— e?>«fPffl5*— ^ (40 
0 6, 4 0 0 7) fc«5K hV-^XMfM!?*-**** 
n^nAoT^S. NtCtT7Hl/X (4 0 0 8-4 
OOF) fcti, JfftIM X*B4 ©«-&© h v 

*. OT7HWX (4 0 8 7) $T#«<B»tH , Xfc*l' 

&*f»RI&l 1 9^©V-^>WWffl*'7>5'©-fe5' h 

[0 0 6 2] 7HI/X (4 10 0— 4 IFF) it?H 
7— 9 mm 2 «fc 0 ©ifjfpfg^ffl©n-7> Hn- H©T" 
-7"WA-3t*D. r^fflW2ifJfflaY>F3 

r—filr, *tyM/Ti!f-7"jl/, #-feyF/^ 
Il«f-7mfc5. TFkX (4 2 0 0-4 2 
FF) fCB, !&3feK5A3 0 1 ©#^#tt©^-^#5 
A of 33 9* A~F®5aS©T-^^A7tU5. -t 
LT, ^©5 ; -^««aT-5#«ffi^^-^-v3 0 4© 

mmjEMWiz&m-znz. thi^x (4300-43 

FF) STt3. ^If-^f-^tftcit*!), ftft 
F5A3 0 1, SIRS 3 0 7fH<DUmm, gfn-5 3 

3 2©#3£&lM^l'X-^AoTV^o 

[0 0 6 3] 7K1/X (44 0 0-4 7 FF) *T«, 
fWWJf^-fT-^- 7"JPi:aoT*!)#7'atX^-t5 

i'v-WAoTi/^. 

[0 0 6 4] 1 0 6BRAM (5>^AT^irX^ ; &U 
-) T?, t 7-+>^ffi©^ ; 6 t J-Ta&0. -^©fCttH 

4 6fcwt±5^ (TIM) A, B, -, 
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e, w&'ixv*?** (nas-ra^-fey fim x^ax 

-f -7^3 2 0, 3 2 4©OTC±«Aty FtMXx- 
« (B^v 1 -^) ©1M Xt&HMV, 

xcD^^^^n^aoBJ^wwaui o o scEu^ftfe 

#s^snT<s*tttMX±D*£<Tfeai¥-rs:: 20 

3Wfflfl|0|ft±«JEin*. 10 7IW»»4R 

l:ftat^5. £&WE^#38*RAM|*i©'7 : — 
^E4 5fcito 04 5tri*V>TT FF-X (6 0 0 0) 
IS^m^E- F(C<k-? T»f£««k DAAS nfc P 5A#tt 
NO^AoTfcO, 7FF-X (6 10 0) fctt. yti 

^oFFanfct*o«rto^YA*o«iac6noKiih 

fcftfliSnS. 7FUX (6 2 0 0) «, SfehW3 

E6hW3 8i fcffliR** i «cm sns zt. \z i 

-r * ^ > ^ v—9\z&.~3 xmmn f>w±t)S 
man-BtstfrWK^uyan*. fox, s»of 

[0 0 6 5] TFkX (6 3 0 0) fit, F^A^M*^ 

(Dm&m&m 45 ®&&r— 7)i (f 

U-^fc F?A©3^SlS;ftl6*So 

[0066] tffx (6400) \tmmmtmfjv> 
9 — t? * o we f 5 a^& t. nw&&t \z i TtJ fs y > 

y--X> oil:ll/fct*ifr«l:*st 

[0 0 6 7] TFl^X (6 5 0 0) tt, **P — 
*^>^-TS.D» WEF^A^tlWIWiCl-f 4» 
^^FTyXSft, 04 5®SIr-^ (5&&n 

-5) ©*ic»r*tjif^»K:^-r*. 

[0 0 6 8] 10 8tt«M->-^r>X[Uf}&T&D. WE 
WMRAM1 0 7©m^ONR#J>t»mi!IOFF[l#© 

oii.mzmi&Tzmmmm'e&z. 1 1 o«Am^#- 

PT?a&D*fP3t*a&i l Kog*7-^oiii*stf4 

s^x-r y? ; r-9m<Dwm*ft5o 1 1 2«^*w« 
si? i o o w©#^a^ 1 1 3 <t v 0x^-9 &mm.z> 
AM-h^s. 1 1 6B^, mmmm^y-f, so 



4WP6- 3 2 6 3 9 6 

yw-fp, 7r>, n-*mv>wmm=?&mTo 11 

5 ttttjEWft*^ 1 1 6 ©JB»0»T?» D, 1 1 4 RJW 
CKftSKi l 5^©m*«^S#Asai*#-F-e& 

•5. 3 1 2 U !f-tf-AS«frr*&a&©V— 9 s - 

X^A'^-*, 1 1 8tt^-©Ki&[Hl8ST&D, 117 

ttWEe»ni^©w«jap«^s^^-5Am*^- f 

[0 0 6 9] 3 44 tt^^frV-if-. 1 2 0 ttWE¥ 

lf-©^SIs#tr«!lWSfT5 v-if-WH* 

ittLTCDv— y-^nnris, 3 4 6f4WEF— if-x 

At^^nTViS. 1 2 1 tJWEk*-At£W§§#>£.©7 

0 l±©0f^©eg^»^tf*iWS.tX5 : -XF/^->^ 

5. 1 2 2ta5 ? -^SiJW^2^©X?-^X5 ? -iS 7 ©m 
7 i -i5'fflM^2^e.©nT>F'r-^&W^'r- 
* ©SB? D V©M« £ff 5 -f > * - X x -f X HIST* 
4, 

[0 0 7 0] £(T> 01 3fci*ttS*S^Dy^OS» 
fc^TRWT*. 01414, 013icM5&itW 
2s 1 1 3©»a0SS0Ta54o H14K35t-vc, #*© 

&ffigff±D©«^rar7;i^xvi?-y-i 3 9tcA*sn 
*. v^xV^-y-m, -tk^ Fft^s 3 icj:ot 

8 t'-y F©fB^S 3 2ti^TRl 3©A^J^-F 1 1 
2iCA*3n-5o 

[0 0 7 1] 3 2 0»±S*-fey PiMXtfttHX-f y^ 1 

\Z&*}Wfr-1X&mrr& ; 5\Zts.r>T\**. 3 2 4tt, 
T©*-fe-> PlMX&mX'f y^TfcO, *fg«WE± 

Rfc-ty hv-( xmthx-i yT-tmmn&z. 3 1 9 

HU #iry b±K«&LXi'yfT$D, *ir>yF(ClS 
tX^y^ONtC&So 3 2 3fi, TS© 
*R&bX-f 12 3B, l/yXhD-^ 

X-fe>-9— 0 c d s S^fc^^ttfflStlTV^. * 
Ht, /t-f T XSJE^, Sirica LTEUJia^nT 

fftt^o «£-3T-€-©ffi££X*S8@)±Vr e f l*tfiJilP 
SnTV>l>3>ni/-^ 1 2 4tCAX7T-S>^iiC<i:Ds 

ffl«©**^wg'j-rs#^#^nsiifc^oTv^o 

[0 0 7 2] 3 2 611 ^MLiS-i P3 2 5«fct)©ffl«E 
SftlBtS-r-aTW-f-PWyf, 3 3 6iJ£* 
n-9«fc»SiPiKX'f y?. 3 9 5tt»tthW«t' 
2>££PifiX'f yf*«T. 1 2 51Jht-*'7?X(f© 
F^— ftLSttWr* F^— ^L^ffiX-T y^, 1 2 6 

(■s f i — -r—mwm izix^rz t^mft-? % f 
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[0073] 127 itmrnmo hi— itmm<D^m^> 
*m£E*^b-r^>. fcT^©m^^^>^k-^ i 2 

8 (CASTS' J; 0, n>A°L~ ^ 1 2 8c7>tfKr<» 
A*iSfSmct4S*®±V r e f 2^PDn£T^5fcJe>, 

h^-- Sft^ssfitKixttKT-r^n^n i x\t o © 

[0 0 7 4] 1 2 9IJ7D>hA/1-©WHlCioT, if 
ON/OFFnH7-X-fyf, 1 3 0 f4£3gggfci3: 

tf^nr^zumy i 3 i^heh^^s (+2 

4 V B) ^ON/OFF^t^MCUk-TSS, iWfH 

ia*7a.-x'i 3 Q<D-M*mm+2 4VAt;tssn 

T^-Sfcfe, IS7a-Xl 3 0/^©»gg©S^SC<fcD 
i^Lfe^. WEMCU l—l 3 lliOFF^nil 

ffl*ig^oFF$n^= ^rcumy^-xi 3 o«, s 

MRO 1 tcS^StVCfeD, StrtRO lCD-^tiffittR 
O2tn>/\'l/-^13 20A^I;W$nTM, S 

1 3 2<Dm<DAl)\ZUmmnmV ref 3? 
3*JEPilD$nT^2>c «oTia«-7i-Xl 3 Oftnggr 
f5t3>AI/-^13 2©AAHOVl:&5. ioT 
9 1 3 2©WXjtCt4. }&SX^-X©?g®r« 

Hjiif^Aan*. 1 3 3»ttifij5fcwiju>f y?ir» 

DJI#:Wfct4. ^yfOON/OFFfciO, ON 
ttSBHftffl (A&tfBlMX) , OFF«*a(Rl (U 
-#;!<•, I/^-if-fX) t&tjTV^o fotfctili 
WfB hRXttTa©*-fey MKXX-fy*- <4£r) fc 
J; 5 3 - p ©iB.^***N— Tfe^X-f y ^cDttffilC «fc o 

[0 0 7 5] 13 4«^tAUtyf-X'fyfTSD, 

■^tAxah *tf ^ v-^ a 

^ 1/- * «« v» -Y AMfflXtt h A* v VZ^Wk L © 
fr©**^**^ U 7— Sttfct'*. 3 9 2lffl54'ffl 

a. 3 3 4 tt^jtsofflssttm-r'su— sx^-c, c 

-5X^3 3 4©tiiMfifiR03tn>Al/-^ 1 3 
6, 1 3 7 (DAJimzmmZtLT^Z. foT3>;tV 
-^©A^flffittU— 5X^3 3 4©SflECJ;5ffiSt* 
«fcfcfl^T*ftT*. T&frfcfflflEtfi* <£*£■€■© 
A*mj£», S<^;-5o 3>/^-?l3 6©i*©A 
AWPttt. fifiR0 6tR0 7Tf^ff$n&«fE«tW 

fiV^fcioT. n>AW— ^ 1 3 6©m*H*{fT 
gffiR0 6£R0 7©gU&i£lCf4JgjftR0 8 
*5»ttSnT*l)-?-©-^Hh5>^^13 8(DJl/ 5(9 



3 2 6 3 9 6 

8*tA*«^ S3CJ;oTONt 
n>Al^— ^ 1 3 6 ©SJpmjEEK, ^*aR08tC 
iotfi<Sf) 1 S«gg©fififlfl«. h^>vX^l 

3 8^0FFLTl>-5i£<kD <fcoT, S 
#Sg©iB»^*}4ffi<&D> A"7— k-TWJBifc*. 
*fcn>Al/-^ 1 3 7©lWEIifittR0 4, RO 

1 3 7©*^*JEtiWtBn>Ak-^ 1 3 6 0P1E 

±t)t>^aofi<aftSLT*.&©Tf, xu>^-©id# 

A k-^ 1 3 6 ©m# S 3 3 14, — ^tJTJI/^Xl^+J- 
1 3 9fcA*$nT*3»3, Y-fi'P'/Dt'Vt-l 0 1 
K<fcoT^SlRkn-5. C<7>A^fa-^«, S»3§© 

14, 01 5©£*fit-*:7>:/3 3 3«S£»«-^i:L 

[0 0 7 6] 3 4 2 14, ^}£#:3 0 1 fl-jff©fiS£*fcm 
-f^ F7AfiSir>-y— Tfe-S. t-5X^3 4 2©ffl 
*«4. JgjnR 5 8 t^T>X2 7 OCOA^fcffi^^ 

nx^S. foT> iS?t#:3 o ltfittwiaiS^ticio 
SX* 3 4 2 ©ffigt«fe«ft;-r-5. <toT, 
^T>X2 7 0 ©AflWEEfc^ffcT-S. ^7>X2 
7 0 ©fflAfEia»3 0 1 ©i&K)W£V>»£l4*£« 

■€-©m*tt, A/D3>rt-j'2 7 lOA^fcilStl 
TH5. tUT, A/D3>A- ^2 7 l(C<fcoT, Kf 

e^7>X2 7 orom^ajEs^-f i>9)vmzmkh 

3 9SILTV<i?n^DtyD-l 0 
1 tCfc$t<=>ii3„ £©A/D^&2nfciffi3frffc3 0 1© 
fi*^-^l4«Kfi-r-5!fi^;#:3 0 l©»m*IEitffiffl3 
4 4 0l4#iry Hi/TSiiXi'yfCSt), 

4 4 ll4#-fe>y F/^bp*6X-f y5PT&D. 44 2 

[0077] 015 14, 013 \zmf2>mW}®& 1 1 5 

tfflxj^i i &<Dmmis.y*u»j9m-T!%>%. 015c 

**-V^T, 1 4 1 ttSflMSt-^T?* 0 D CWm<D^-)V 

t-^^ffiM^ntv^. 1 4 o^4«(IB^i#^ ; E-^© 
PLLWKSrff^TV^o 143 
i4S^S§ ; E-^T$.D, DCIiO^-A^E-j'aSffif 
StlTHS. 1 4 2 {4BtflHS»S ;: E-^ 1 4 3©K9-f 
A-TS>D, PLLMfllSff^oT^S. 14 511 i 
rt^fflCXT^-^t*'), DCIl©*-^- 

^^iSffl^nrviS. i 4 4t4ttria^7T> ; E-^© 

©#^: P L L 3S*WWJ4ff &o T V^V^ 1 4 7 (4«* 
*K7A30 1 ©KSfiffl^-^XfeO. 4ffiA;i/X*- 
^SffflLT^S. 1 4 6(4ff)faH : 7A ; E— ^ 1 4 7© 



—725— 



(12) 

21 

v^ 0 &£&st4 1 2 o o p p sescDSiti©^^^ 

TAjl/X^E— ^T*3o 1 4 8 temffei/ h^-^CD 

£ 0 5£fgtt4 0 0 P P Sggt^^o 
[0 0 7 8] ^l/yXh^H9}l InIte*[Rj^ 

at, ?iLn-7 3 2 7«et^ 0 ^n^tty>^7 10 

[0 0 7 9] 15 1H Tg»n-7 3 2 2M-h8 
1 8^|gft^ii^*&^-^TA 0 ;i/X^:- 

^Ta&^o ±teiwittiiE «^7>x^^7^^ 

tlTgllT^^c 15 0 titSfHS&Jffi^:-^ 1 5 1 (D 

[0080] 302H ^mmzmytfa 3 0 1 ±£>ss 

Ti^^ntl^o R 1 0ttfflffi|»«^>:/3 0 2<D« 
«E«I»SSlT»D, 152a^7>y3 0 2©^7^ 
A— 3 0 3ttC¥^"^^l9fcfe^n&(E? 

jpflLED^sftws, r 1 1 awaac^w»« 

7>^«)m«WWffilftT?*D, 1 5 3 t4ttflBts9tfl$tt 
7>^F7^A-W§o 1 5 8tth^-mK«^W 
-Fcoy w-f FT, zicoy W-f F^ONtt^ti 

M3 0 1l:7VF3 10»^T^c 154 
BME^l/-HV^y< H 1 5 1 519 

5 9tth^-#5^-#S«lfcS3 0 7Kh:J— *»» 

^iHite-r # z t iz ± 0 me h * yA-i o suit 
S3 0 7 fc t*n&t-*o u(Dht- as^e-^ 1 

CDffl*t«i;T»fPTS. 1 5 5 ^-Jftt^E- 
^ 1 5 9CDF^-fA*-T?*5o 1 3 ltttttBHl 4iR 
«<©H7X^y^C»i&UT«<MCU^- w C , »CJ, 1 

5tMcu 1/-1 3 1 *m<^-$jkVh7>7m<DnM 40 

«3^EM4«HEMC U 1—13 1 1 6 3 

ft, *<D*ja©te£tt+ 2 4 VB«JRfc»«SftT^ 

[0 0 8 1] 3 0 4[^ftffl©?t-> ? t^Dft- 
^t^^Xft «#C07-XK»tt3ftT^*. ? 
ir — ^<&nn:Hfc«ffl9^-«. Sffi^S3 3 8CO 
»«fflKJEE««l 6 0©ffl**PK:«KaftT*0, # 
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»S35^ i«ffiffl*«tft*A;a**7^Dif*fp« 
fis3 6«^nw5 a Sity^n^ffuwm-^B 

S 3 6BD/A3>/t- ^ 1 6 5 fcftlKSftT^D, V 
-f^n^D-fey*— 1 0 1 ADflDffWWEWfP^-^ai 

5 3 707-^11^^1, D/A3>/H 1 6 5 T7 

-r^* 3 o eummm^^-P^. wig 1 *— $>*3 o 

6»4i()Bffljeiffi««l 6 l©fflrtte»«SftTV>*. w 
EUI»fflWffi*«l4ACffl*i:3a:oTVi*. 3 0 5KI 
M3 0 i_hoan*ftJth^— &fflIl:(E?S*S& 

6 2 0ffl*l:8«snW5. £fcE9fflffiJE*)Rl4. 

&*ftTi5 0, ^(DitittmS 3 8J4S««vy*y hD 
-73 0 8 l:gt$nTV^c £<0«ffifc<fcoTfl9iBV 
n^hD-73 0 8 fc/t«f TX«BE^H3HpaftiS«A* 
^7xm5Wc 3 3ligfS©h-^7>^Ta5 
tK M-«Jf4AC 1 0 0 VCD«*<D— *KiftK3ftls*. 
Sfcft^teM C U 1 3 1 ©35 2 CDS,^ 1 6 4 
^T*5D, *(D-*f4fc:-^K»IlIBl 6 6 fc««Sft 
TViSo fott-^7^3 3 3KWEMCUV-1 
3 l#ON0iS<Z)#a&«^S. *&t:-^K«ilHlBl 
6 6fct4, 2^(DAAff S 3 3 tS 3 9tfXAStlt 
£>D, S 3 314W3BH1 4K>S*«ft*-aX^3 3 4 

5eap«©««w»m^T»*o S3 

9tt^?nyDtyiHi o i^e»cDh- *^>:/3 

3 3 0^fflOFFf§-^TS>£o 

[0 0 8 2] Wl 6t4PU 3fc»^«V— If— X^^> 

3 1 2 ^gdkwiihiss 1 1 8 (Dmmmmmx& 

£ 0 016 1:^T3 12H 1/- If-X^^-*' 
WflK©IlfKHT*S, L0 2, L0 3, L0 4t4^E-^ 
©3>OI,£*U 1 8 0, 1 8 1, 1 8 2litn^ 
— ^(0|afte^Ofl[1Bft|ftflJ"f -5*— ;l*fT** 0 1 8 
3, 1 8 4, 1 8 5 f4MfS*-;P*^ 1 8 0, 18 1, 
1 8 2ffl<Dn>AU-^T*0, *©ffl*f4WRilit»l 
1 Sft^MfB^— ^n-f;l/L 0 2, L0 3, L04SH 
7^^t5^7-h7>^X^17 1, 17 2, 173 
<B^-XfcJg|ftR2 6, R2 7, R2 8^1UT»i2 
ftTV^o ifcttlB/iy- h^>>>X^ 1 7 1, 17 
2, 17 3<Z>^— XL3i*y#£<Dm\ZU, ^-Xfitt 
R23, R24, R 2 5 fl^ftJfftftttSftTV^. ^ 
-^OElST©[Hl(ifC#oTMIB*:-;i/*Tl 8 0, 1 
8 1, 18 2a, 1 8 0, 1 8 1, 1 8 2<0JKfcON-r 
^>o fcT3>A°Wl 8 3, 1 8 4, 1 8 5CDffi* 
t)l 8 3, 1 8 4, 1 8 5 (DMlZLOWU^MZteZo 
J:oTA 0l 7-b7>yX^^1 7 3, 1 7 2, 1 7 1 CO 
Il:ONKftDL0 2 > L03, L04C010C, mmM 
m&$UMZil2>ZL\Z£Y) % V— tFX^>^-^3 1 
2«t§, S&n>^l^-^l 8 5<DHlAf4^<* 
-FD02^ILT, SttR3 oa»3>r>*C 0 
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6, O/t-^l 7 4fcJ:S*»«»igiSfta-3T»« 
#^>^ 1 7 5 fcA*3nt^5, #M#^>^ 1 7 5 
0JB**QlRtfQ2 0ffl*B:, ^-*xtf-Hi»«y 
-M 7 6, 1 7 7 K»iH!SnT45 0, H«iaxtf-H« 
FOfflAttORy- M 7 8 SfcTP L L (7 

x>fX. n^f. 70 SfHi c©FGX*ct6i»a 
nt^§o SfclWfBXfc!— F«*$*— h 1 7 6, 177 

*©JEeffl*39«lH*anT^«. foTS4 0ROW 

^7>^C0Q lCDm*^fff|HPLL$lflI CI 6 7 CDF G 
CAASn, S 4 O^H I GHMJl/0t^Mj|y- 
h 1 7 e^S&fc&D, ftmi3*?y$ 1 7 5COQ2ffi^J 
l^PLLiHl CI 6 7(DFGA*f:A*Sn5o ^ £ 
TPLLMilCl 6 7<DAffl*m-^Kt3^TfB*K|fi 

grrat, p/sis? (play/stop) bhig 

HIGHl/^Wi^AGC, APCCDiSfSffii^ 
HIGHHM^o FGINU fHHf 
S<B|§Ifi*-^WW;*##Art, Nl, N2li*IC a? 

ftflB©a6^«*o»«*e«aia«#, 3 3/4 5 a 
^-^©iarte»©*!«Mt* cpouTB*»asqi»H 

CPINtti?«»ltA*, LDIiD^t 

AFC«^E-^^itS*!l»*tti*TPLL I CftgGG9 8 
l:7hD/An>/Wffl^ APC«^©ttM 
flMWPLL I CftSBCDSHy hD/AZI>A*-# 
m^Tg)^o SftPLL I C 1 6 7K«d3nTO*X 

0 1 «S*M«ft»^fflco*^S»T, c 0 1 , c 0 2 ^ 

[0 0 8 3] PLLffliffl I C 1 6 7C0AFC, APC 
(7)m^«T«jgfetK 12, Rl 3T»fflH|?££«J&L:* 
^7>^16 8CD-«A*JIIIHPfcSS«SnTVi5o ^ 
7>^16 8©+«A*«fl:lt + 1 2 VSrjginR 1 
4fcRl 5Tr»ffiL.&«EB8*m*anTli«. S&ffitt 
R 1 6 tuy^y^C 0 3Tjt'j§M0&£«i&LT:fc 

^T^o fcW7>yi 6 8(0«*«tt*S«jftSc 

^T>7 P 1 6 8 <Dti\tl\Z/Vlxm^mm^ y^>if 
— 9 I C 1 6 9C0 + A**^tca^$nTV> 
1 6 9 tt-»mJEft©/^xmPIffl^-f y ^>£f 
I CT&£„ *IC16 9 h9> 
yX^17 0, ^t-HDOl, n^KOl, n> 

BftllJ*LTV>*. IC16 9©A(tt*C»^T, -* 
TttJt«S*«Eifi^T* I c l 6 9 i*r«5a>Sip«Etfi 
AjSfVREF^lffSgfiRn, R18^JEEL& 
*Jp«m38«HWlPSnT^S. DEADT IMESTi'im 50 
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ffiJrCR 19, R 2 0 K±oT»ffiL»:«JE^ffi»PanT 
V^o CI, C2ttffl*jfrpT?*D, +A*STcD^J± 

: THtffi38«-«A**3Htffi«fcDfe«^t, CI, C2CO 
L OWI^^;i/«<D/^AipBtt/h3 < ft: A«7 - h ^ > 
yX^ l 7 0^oNt"^iH 5 b|w|«|/h^<^^ o fct^ 
>^>^C 0 5 C0pJ8«JBEfe/hS < te2> 0 Sfc+ftJA* 

off msifl - m xjjffi^mm ± o t> x ^ t mm t um 
\z, ci, c 2<Dn)]/xm^±^<t^^yfy^c o 

[0 0 8 4] HTX+t^-^-3 1 2 co^teifcttW 

[0 0 8 5] X^>^E— ^3 1 2CD[UteWi&ft-^S4 
2«5LOWM;H:ft5t, PLLiifflIC1670 
AFC, APC01Bffl^ttfl9j^(7)Dy^m#S4 ldtfli 
^^WSTttLOWHi^ftoW^OT, 
>yi 6 8<2ffitft4, H I GHl/^OlEjiifflASn 

&<> «e^T, i/^ai/-^ i c 1 6 9 com*A o ;i/x*s« 

tE^— ^fST 180, 1 8 1, 182 0)^ftfy—~D& 
ONfc&oTHaOT?, ^3i , Jl/L0 2, L0 3, 
L 0 4<Z)5^MWB*~;l/#^ 1 8 0, 1 8 1, 1 8 2EC 
MJftbfcrK M^ai^nx^t^-^ 3 1 214HHE 
££6£)£e ^LTX+t>^3 1 2 ttia(gft^.a6T 
fT<o K- FMiff«IS 4 0 OV^ttH I GH 
te&T3TV>Sfctf>, »M*^>^ 1 7 5©Q2(HM, 
PLL$ffiII C 1 6 7CDFGA*«^(caP^^n^ 0 « 

^t^m*^>^ 1 7 sns^m^tvxm^r^ 

Z>o FG I NKaP^SnS«-^<OH«lElft«tPLL I C 1 
LD S4 1*tHIGHC&DAFC, APCtfi;£rl^ 

;W4lowi^;p (ov) B5r?&<* pllicm 
\$. mgtmm&mtiAFct, ttfi«m»m*APct 

Ci^TX+t^-^3 1 2^— Soxtf— FfcfeS 

[0 0 8 6] Sfc, *«H«T?J4*«-ft»mi (ft 5 

*^>^-^l4X^>/W«tBia0Xlf— HMfPiBS 
4 0©tHAttLOWl/^;HCftS, fcT#M2§l 7 5 
14, M©8#H*S4#Hfcfc«ft», X**^-* 
tt> 4/8tto?l/2©«^ 0 2inn 

H««Sff-3T^*o &**^Jfi«TJ4Hl^»ff«f, BP 
2, 0 0 0 rpm, 7>#>rt<fm* 
»6 0 0 0 r pmTS^o 
[0 0 8 7] HI 7f4Hl 3fc*ttSV-1f*WiaiSl 
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(14) 

25 

2 o t¥mfou-*f-3 4 4<DmMmmm~efcz>o mi 

7 fcUSHT, 3 4 4Ji»e-A»**aT?»53'iSbI-A 
|g£3Wc £ k— if- ^ H (BflUSaSS 
**T*W— lf-^*-H 2 5 9 t, 
F2 5 9*6©ffl*lf-ASI««^c:^-TS3ft«kffl^ 
ST$l)^-ffl7t h^-f*— F 2 6 0*>SjSteT 
V^S. 2 5 7 a«EE <Xa» 1 £>m^lK 

-F 2 5 9 CD3e*WSff 5 («fP^«) - ffijftR 50« 
««tttHffl»iru 2 5 8 ttV-lf-^ *-H2 5 9t 10 
/H 7X1 88 SSttt*^ 2 h 
7>yXn (l^JHBR¥R) * R5 1IK©tI« 
EffiK* R5 2^h^>^X^2 5 8<D^-Xm&M 
g#iT»£o 2 5 4, 2 5 5, 2 5 !f— ^-f* 

1 GHI^;l/©*ffijW^«£ft3i h w> (d) , v 
-X (S) ffl#i£ffiSt£fcDON^fcfc*^ LOW1/ 

ftOOFFJRIgfc&So 1f-2 5 9fr£<DmJ3rty 20 

(ON) tTtn^ 5/^2 5 4£ONTS2l£:fc«k 
Dl/-f-^t-P2 5 9H fuffiffi^P (ON) £ 

"o" #»rfc:b*>mrtP (off) r\ T±ntfx<i 

y^2 5 6 £ONT£-£tCj;D, l/~1f-^f F 

2 5 9HattOFFtSto^P (OFF) £&5 0 ^3 50 
ttlWa*lfl!>ffl*P (ON) £fl2ffitrP (OFF) <D 
m<Bfli*P (SH) TlHyh9-f>C!)flfflMES±tf 

*Cifc«fc0l/- -tf-^-f*— F2 5 9 K, fflEfflAP 
(SH) tft« (P (SH) ©BHfc^TttlftjJrt- 

[0 0 8 8] R4 3S7tn^yf2 

5 4, 2 5 5, 2 5 6©ON/OFF^W0fi»«g 
SSk 2 4 9, 2 5 0, 2 5 lttKHET^nifX^iy^ 
2 5 4, 2 5 5, 2 5 6<7>y-h F^-f C 40 

0 9, C10, C11H Xt?-H7y^ffl^)3>f> 
if, R4 7, R4 8, R4 9 atMB**- h F5-f A- 2 

4 9, 2 5 0, 2 5 l©A*ffiKT&5 0 

[0 0 8 9] 2 4 6B3NANDy-hT3^©y-h 
AAOT^T^H I GHI/^M:a^fct«, BABL 
OWk^;PfcS:0(WB7^nyx-f 5 4SON1: 
U I/— !f-^-f*-l«2 5 9ttlWBffl*P (ON) 
ftfcttSo 3 hoift* l li-f >/t-^ 2 

5 3©ffi;ftf£»iKSftT:&?>* <WW2 5 3©A* 
afflux— *«-*S 4 7 (H I GHM^W¥tSL 50 
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>A-^ 2 5 2 OfflAfcSBRSnT* 0 -f >A-^ 2 5 
2©A*tt^vH*ffltS4 8 (HIGHKW^t 
LOWW7) l:»«SntV^. *3B1/ 

— *f— f*-?)imns 49 (ii i gii 

~f*-!/;k LOWTl^-lf-^jOFF) fcftjRS 
nt^§ a «e^TtafHNANDy-H2 4 6<Dffl^*tL 

9*HIGH, >'tP 1 ?fifS4 8*tLOW > HJ^X— 
i?f^S4 7^LOW©«!:^ft5, *I:2 4 7I43N 
ANDy- hT3 ^©y- hAA^t^WH I GH1/ 

^;pfcftofct*Hi*aLOW^;wc&oifeT^D 

^X-f 3^2 5 5£ONfcU lx— if— ^-f rt- F 2 5 

9tttaiEmtfP (sh) ttiifcfta. 3^(DA^y-h 
<3D'5^^iaMiBvvH^e-^s4 8t, H2ataiaBi 
¥r-^fif s 4 7 oseet-ess-Y 2 5 3 

<BtH*fc, *3aS»Cl^-if— f*-^^S4 9fc 

*n*n»*3nTi>*. fctiENANDy-h2 

4 7©a*^LOWl/^;H:ft5*#lt I/— if — 

-^i^S4 9AmiGH, v'f F«>i^S4 8^H 
I GH, EP*t-?^S4 7^LOW©t^§c 
^[C2 4 8S20Rir-hT, 2 0©y-hAA0 5^ 

A»LOWi/^;n:at), h3SBT^d^x<^5 l 2 5 6 
SONCU I/— 1f-^-f*-H2 5 9HOFFJK1B 

*p (off) 

[0 0 9 0] 2 4 5a, it>7 P ;i/T>H^-;i/F I CT 
*D, U-U l -^*-H2 5 9©m*ft1lfflE5'*F9 

m*p (sh) Kints&fttf^snT^So an 

ALOG- I NPUTIW>y;l/t§7tU^fffiA 
S AM P L E C Hffl 3 >r >t C O 8 

S T R O B EttU->^«J >if©X b P-^if 

TV^ 0 2 3 7 BFETA*^7>mMjI/f 
-^7*D7HIB^I/W5. D0 3tt!Vx-t^ 
■f *-l«T?l/-1f-^-r*-H2 5 9 ©tHrttfWfcfcj&fc 
JKftfc&5J:5attLT^So ifcfifiR4 0tn>r 

jgtriR4 1 atfttea>5 i >*CO7C0*#^— feco 

ffJ^TK«^-&^»:«fflffittTag)^o 2 3 6 ax-f ^ 

>^^©^LTCDT^P^X^ y^TfcD*©^— h 
(G) W*y7y 2 4 4 KSSlfcSttTiS 0 y 2 4 
4 0AAtaiJ->^;l«tS 4 5 A*A**nSo 2 5 3 
ai/^ftffl0h7>^^> R3 9atuSHn>T ? > 
itC0 7-\©^«B#O*^fflKffiirL^UT«< 0 R3 8 
Kh7>yX^ 2 3 5 <0^-X««fflKJglru 2 3 4a 

a, SttR3 4, R 3 5©i*fc±5tXfU3/Xfttt 
«j§ftirr»5<, 3 4©+AA«KBI6 

|SStrLR3 4 ^ILTk-f-^E-^-ffif 2 3 2 CD 
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(15) 

27 

m^SffasepjiisnT^So 23211 v-*f-*?i* 

-F 2 5 9a^~.©7ftiJ7J£*£tfJT-5 7* 

6 Ocom^CDiiit'IggT&D, «»-*JEE*iM*ail,T 

«T-£>fcCD-?<&£. JSSKR32, R33, VROllJfu 

12^777° 2 3 2©*g«£&a*rr*ffifflrc**. a 

•3T#'j3-AVRO 1 tfC«kD^7> 
7° 2 3 2©i(!«af**ft;*-&*2:t38«Tr**. R3 1 
14, 3 4 40907*^^-1*2 

6 0©m*fflft#fiiaTae.D. 7* N7W:*-F2 6 0 

H 2 6 0 ©Jtffl^P oKjt*T*ffii»«8iS I s ©M#£0 

1 9 T^To El 1 9 JC&t^T I s itt^p—nWi* P o 
^l^—tf-y-f^-H 2 5 9©^ffi7j£^t\ Mf&P 

(ON) ©ffi7jte3$)6mw. P (SH) <DtiM\*1®4m 
w, P (OFF) (iOl:*^)t^5. JfcLA — A, L 
A- B K 2 H 0 CO tf-^-Y HOt^-^fttS: 
SfcLT^S. IftE^'Ja-AVRO 1 tt. W— if 
-^t-FftlJA^6mwei:, :*<777°2 3 2© 

T, HI 9©^77LA- A&tfLA— BOif^SOW 39 
ttTfc. WEjPUa.— AVRO 1 iri-jTliftSi 
5CftoW5. 2 3 8\tl/— if—y-f ^"-H 2 5 9 *t 

§B£ l r v> s a^£ 5 a»ft«»-r* n > a° 7 t? & o , 

+ «A*fcttSWB^7>7*2 3 2 ©ffl7J«JEatEM[J2 
tXTV^o Wfc«ffiffiR3 6, R3 7t;i^T» 

JE$tlT*JE (£©*-£$J2. 0 VtCag^bT*-5) *t 

HWnanTv»*. «e^r, y t -y-Y^-H2 5 9*t 

3£3£U -?-©m7jat^2niw^JVtt, LOWHJW>5 
H I GHk^JKC^ftbk— !f-l/f^^S4 3atffi 
73$n5. ^fcMB33>A-V-72 3 4C9-fi!lX7a«T 50 

cttw— if-o^aMKMtEawjiisn*. tusa^se 

JEEtt, 7^P^X-f -^2 4 0XIJ2 4 l<Di£%*>fr— 
n&, -T^tcfe, ytP^ -y^2 4 0 

B«rew— y-ta^p (on) ©igntoNt&D* 
;i/7— 77*072 3 9CDffi#mffatjtj}fe3>/\"^-7 

2 3 4©-«X*KBJH0*n*. #;P5 i -v > 7*n7 2 

3 9(DA*^Tfc«. Il©«EU*#fe»5^'f> 
R^ti9ll#'j3.-A3 6 OifitrER4 5(C<toT^£ES 

-A3 6 0SHlEt5^tCJ;D3W^-^2 34ffl 49 

l«ISIBP-lf-tB*P (SH) ©R3tB3K:ON£:& 
D, WesH^T— 5?7*P72 3 9©tH*«E&ffiStR 

4 6 ti2 0«£^iT*5->t Kr7»*aHK#U 
jl-A3 6 lC<t^T^JESn&«JEattajB3>np- 

7 2 3 4co-WA^Ttc#^e.ns. ±ta©/j?;i-7- 

-77*n72 3 9, 7^"P7X-f y^2 4 0, 24 1, 

*-t>mym&tfv 3.—&3 6 o, iSR4 5, ~>^f 

tf»#PI«E# , j3.-A3 8 1, &iaR4 6T7t£fJ7j|S:£ 



4WP6- 3 2 6 3 9 6 

F2 6 0t?fefflSn, *^-«««3 2 4-CJBiRSn 
fcmjEESa>A 0 l^-72 3 4T?W)e*JEEtJt«L, -to 

[0 0 9 1] ^LT, mtJ-mfTs^ y^2 4 0, 2 
4 1 0««!i^Y>8^i^S 4 4 IlioTf «i 

e-n^o Tttfc'fe. ME*-* >«3tKje«-tfs4 4a*L 

OWl"*;KD#&»-f 7A*-7 2 4 2 OHAM)l#H 
I GHMJUc&fJTta^'f y^2 4 latONf 

*&, ire^'f>«3e«€m<»s4 4atHi ghi/ 

^©if^ta. ;t->77 2 4 3©ffi73atH I GHl/^ 
t^OT^-n^X-f v^2 4 oatONT^. 7^" 
O^X-f7f2 4 0, 2 4 1©m# (S«) tt, 

77*D7 2 6 1 l:t)A*5nT*0git5H-A 

mmm9&<D7k¥-mm/vix&M3 >/^-?©x -> 

=u-fc—)V H w;p©}fiE(cfiiB;tf v7 * ar 2 6 

l©fii7JS 5 OtflWBSftS. 

[0 0 9 2] JJctC, *7U>7l:T«ffiLTV^l/— tf 
-7*-f5f- H©«8fE-fflAWttf3V»"Cttm-*. 01 
8l«©IF-Pofft©^77Ti&5. TC=0"Cte 
t-H344 ©^r-Xjaffi 0 "CHf © I F- 
Polffi, 3C<TC=2 5 < C«7--XiaK2 5 TCI*, 
TC = 5 O'CliSr— O^Nf© I F — P o#ttT 
dr-Xfifl?TC=2 5*C©»tt*«fci:*t, V 

— sf-^-f t-H2 5 9 (c^-rsst i f * o a> e>ja^ii 

ftlSttTHKt. 155 0mA©^<t 0^73 PoataiTJ 
£tl#i*&-2>, ^LT, I F = 6 8mA©#-f >hT> tu 
IBP (ON) ©MA-e*^6mwta:5. Stit, T 

c= orra^-a-Tfe^m^p o*wj**i*&«&s©b*i 

4 OmA©3^-r>ht?a5-2>©T, StflB h^>^777 2 5 
8*ON-r-5^tlCj;l9, iMEk— !f— f^-^M^ 

5 4 9*tH I GHV^)V<Dii%\Z\3j%\zn^T7.WMl 
FB^ilL, H(ifH^-if-«lifflh9>vX7 2 5 7© 

if-^PIffl F 9 7-7X7 2 5 7 fiMEA'-1'7X««E I F 

at«iiE$n§o *fcv- if-**»wsKaeai»:«*o 

*ft«a*, m«TC = 2 5t:©«^t«, I F 2 5 — 
I F B©fBt"T?<fc< I F2 5©«MSS:Sh9>> J X7 2 

t> W 5 a J: 5 fc V—?—9<i H g#:©#tt tl/T 

a^fc o ade ic <t o t ffi7j «it -r * & * twa3t»SHeft 

tf-^-f*— P2 5 9a^©?tfi* ; t-^-7*h 
7*-f ^- H2 6 0Tf«Wlb-E-©7* h^-f H2 6 0 

©fi*&«^ i s at#t— iitflwisna. 
hi 9 a^ t>gn s»a^ j; e> tc^E - 

^ I s t V— if— 94 -t- H 2 5 9 ©TtaiTJ P o «5S 

tf^WTip o izmz-mzm-nz, *fc7* h^-r* 
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(16) 

29 

[0 0 9 3] 0 2 OfcfiVvri*—' if— Y *-:/;MB#S 
4 9SW>7 P ;HI^S 4 5^*CH I GH W^lVfcft 
H17©h7>y^ 2 5 8^ONI:&0, ffiJK 
R 5 1 Sll/TI/-f-^t-H 2 5 9i:/H7Xt 
K (»3 0mA) tflmn&o *£, ZOPSttffl^-* 

taoW5©T?» jf , -h2 4 6, 2 4 7, 2 4 8095 
h 2 4 6(D^A*J&^TH I GHl/^i^l) 
tft(ll*liLOWM^(:at)7tP^^f2 5 
4, 2 5 5, 2 5 6©5^7tU^X>fyf 2 5 4*tO 
Nttfcfcft*. U->^;l/«-^S 4 5#H I GHfc 

^&t*I©fcftt^77>^2 3 7CDffi*fctOVi:& 
^T*^ !f— h^>^X^2 5 7C0^-X 

249 tttmsi/t-f rxm^tcD^^nx* DB1 8<DW 

I/— tf-^-f H©^n^-ffl7* h^-f H2 6 
0 fcttl/— if~#3IBfcLT^a:V>&«K tz^-fl I 
sftOi&otfiD, t^77>^2 3 2©tH*ttOV 

#m*$nTv^^5e)ri>A o v-^2 3 4com*»Lo 

Wl/^i^D h^>^X^2 3 SiSOFFJRItJS; 
C0 7ttffiSiR3 9, R4osiCT9 i t-yans, 

I©ffy$n§t^0fiffiR3 9, R4 0, 30 
>itC0 7O^»K2 0-5 0ms e cg^lCS^. 

ffjfE3>^>1tC0 7J;i^-v^ 
fft>n^^^^J;D^;l/^-> ? ^^P l 7 2 3 7com^« 

2 5 7<D^-X«E^±#T^<DJCjei;Tnl/^^JC@ 
ilW^COh^>vX^ 2 5 7COZiV^^S 
«Icli (VB-VBE (SAT) ) /R5O0t«fi 40 
fc&5o l^-lf-^*— F2 5 9fcttfifBh^>vX 
^ 2 5 8*5o;H7X«6l FB£f9IBh^>vX# 
2 5 7*6©««I ci<OllW««I F38«nS, 
TH^I C^JUU Wif-^*-K2 5 907* 
y-HtSl F*S*95 0mA (TC=2 5t) 
tl/-f-^t-1^2 5 9ra«o u-if-^-r 
^-H 2 5 9 i)mtfc?2> £ <h ICJ; D MU*i~$—m V * 

jSDT^tn^^i:^cfcD^T>7 p 2 3 2 O + A^SSH^ 
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50 

m*£n& c fLW7>^2 3 2CD«B«BV- If 
-^^-^2 5 9©tailmwl;^Lt^7>^2 3 
2CDffl*«JEE*^o. 5VEl^^J;5^ 1 Ja.-AV 
R0 1 Ki-sTHiSnTV^OTl/- if— ^-f 

2 5 9<Wfcfflrt**«anU ^2mw, *1T>72 

3 2©{iiA«ET»l Vfctt*4:3>/1W— ^ 2 3 8© 

ifl*e*rrftfcs v-if-i^ s 4 3 «jl ow^ 

£>HI GHI/^H:ttt^c 3 

4 CD - «A A*Pfctt^ -f >»*«)ee^ S44RO 
Wl/^;l/CDfc^T^PifX-f y^2 4 1 ^ILT^t H 
^Hftl/"^ OfcartP (SH) ) «ffiatffittSftT^ 
^>o C©«JEK«53fefr 3 0 1 ©KflEWttfcJfeUTv'V H 

T$>§3tfflA4mwf:ffiSt^fE2. 0VT?*£it" 
«^TV-1f-^t-H2 5 9 0*ffi:&a*±#L 
3>/1W-^2 3 4<D + A**JHtffi*<2. 0V«±tC 
&5th5>yx^ 2 3 5ttONfc&t), n>?>itC 
0 7ttfittR4 OSIltf^Xft-ysnSo £^ 
Tl/-1f-«Ilh7>yX?2 5 7 0^— X«EE*>T 
*LW1f-^t"H2 5 9<Z)Jtffl*H4mwJKTfc 
k-lf-y-f^-F2 5 9©3tffl*at4mwHT 
fc&5t3>/1I/-i^2 3 40+fflAMf*ffife2. 

Wh7>yX?2 3 5^0FFt 
£ P ^LT, S^3>T>U-C07HgtiR3 9, R4 
OSlLTft-^y^Sns. ^dt^tV-lf- 
y-i ^-H 2 5 9»HW3effl*S4mw#iS£^&JC* 
ft-r^^ tfcJ;Dzi>/N 0 ^— ^2 3 4 SON/OFF CO 

»fP*-««»T7*jgr. -con>;^-^2 3 4 

U **&*IW£fT5££#T?S<&. fLT, ffiEStt 
R3 9R«R4 0llJ:5a»S!«fcit)3>f>D"CO 
7 0ffi)gtffiB0 2 ocovoiofitciE^^-rSo 
^LTtffE^-1f-WVffi-^S4 3^h I GHU*VV 
fc&^&flfcv-f ^n^Pir^U— 1 0 lfcim*#-h£ 
ai/TBfSWplBSt 6«aa, 5/^HCrk^;KZ>U->y;P 

«wtH*sn*t*>^*— ;n«i C2 4 5it a 

NALOG- I NPUTA?J*ffcA^SnT^53> 
X>U~C 0 7 COSffiVO 1 (B2 0) ^y^)V^-)V 
PL, *^Kffl3>f>tC0 8 fc^cDttESBttrT 
ffi«sT* it^^I/X hP-^«^OFF$tl^«: 
*>^*-;H« I C^HJAOUTfcli, mffHv^F^ 
l/^.;i/P (SH) Sffl*S**&a6©«||l«i£VOi)0« 

[0094] mzi"? FtfV^VP (sh) G>u->yOv 

h ftabT^-f >»3t«fi«#S 44MI 
GHl/^JH:ai^§, f^Tn>Al/^2 3 4©- 
IAMfl:tt7tnni'7f2 4 0§IbT^f 
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(17) 

31 

y7tD7 2 3 9©{B^d^^>I3t^ Otffi* 
P (OX) ) teJ&*ffl#SttTV>5. !10«ffif4«3t# 

U 3 6 0 fcck^T«fi*nTVi*«ET?, 

<offl*tt-«X**f**3. ovi:S»b^fi:Ctl:J: 
dlow^;k:&o h^>^X^2 3 5«off)KI 
t&So ±^T3>T>U-C07BS6l:ft- ^Trv If 

JPT^o *LTI/-f^t-l<2 5 9<DftthJl&6 
mwftiEfcfeSt, 3f^T>^2 3 2 CDffi^SJEhV 2 3 
2B»3VI:a5. t^7>^2 3 2©[ilAS£E^3V 

V— $ 2 3 4 0ffiA(SH I GHl:»tbh7>yX^2 
3 5^0Nl:SD» n>^>1tC0 7ttSirLR4 O^M 

>yX^ 2 5 7 0^-X«JEEt>T»blx— if— ^-f^- ^ 
P2 5 9<D)Cffl*tt6mwKTfc3S:S, !f— ^-f* 
-P 2 5 9 0>3tffl*^6mwKTfc3te§i:, 3>/^— 
^2 3 40 + «AA«f«ffifc3. OVKTfcftO, H 
tfh7>yX^2 3 5WFFt^) c f LT, HrXn> 
r>fCO 9, R4 0SIbtft-^7 

y^Sn, 1^— !f— ^-f*— P2 5 903ta*B6mw 
BLtfcfcSo !f-^-f *-P2 5 9<W£tti 

^)^6mw#I^WH3>/^-^ 2 3 AUON/O 

9RtfR4 0 W^imDn^^COTf?) 519 
«JBEttH2 0 V0 2Kffi:2S3fejrrSo ^bTWfE^-f 

lout «jfi"r*u->^ , u>^-f T-cot&f^^p^^ 
**&tffc-*©«*TTf5fc^fchuitf-an, weep 

*5 i -^©»a^^a*©*»-r3?i:t)'6B2 0 aODE 
|«©«LU->^U>ym*S4 6*lH*f*. fUTPP^ 
f-^S4 7R«S/t ^f^S4 8(0KBrc?»tj-> 
^1/^S4 5 ttL OW^jl/^&o W5©t7t P 40 
^yf2 3 6BOFFt^ 0 foT9¥f-^D4 
7Mvt F^S4 8fCJ:^TP—tF-y-f^— P 
2 5 9li*ll|*n*B1*««Tttk-if-^-r^-H2 
5 9©^«l/^Hi tuMib&«^p (ON) , P 
(SH) , P (OFF) ©3^©W*;i/ift*- Tftfc 
SftlKW^x— 5MB#S4 7tf*OFF f tftbtLO 
Wl/^Tv't ^gWFFTfttoSLOWW 
CO#^ (9?©7>>h^hiLTlJa) TNAND^ 
— p 2 4 6^4U7tD^7f 2 5 4WON 

fifflh7>yX^2 5 7 <D<^— Xfctt*-f > 50 
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g*l/^SEV0 2»^n, b-lf-^frt-F 
2 5 9©»BP (ON) =6mwta5, SS2ttl? 
¥r-mS4 7sJ«OFF t '>tH^^ON0i 
Cr (Bl^fiOT^P^y hi:HttA-7 P— » TNA 
NDy-h 2 4 7^4U rtD^X-fyf 2 5 5(0 
WONt&t), Slfflb7>y^^2 5 7C?VS-Xfc 
KKTEiJ- ;t P I C 2 4 5 om^J^JEEV 0 1 ifl 
m^fl, V-if-5^-f*-P2 5 9©*ffl*ttP (S 
H) =4rawtft§o »3ttHl^-^m-^S 4 7**0 
N, ^P^SWFFOf^ (^(DTV h~?yb 
iLTttM) T> OR^-P 2 4 8^VLbT^n^X 
^^2 5 6<B#**ONek&5o «oT*ISffl P^>^ 
X^ 2 5 7©^-XliGNDl:>'a-hSnOVta5 
fc*ly-if-^-f^-P2 5 9^ffliSP (OFF) 

o ii*iH*#-pftabT^-f >«*»e«-*fs4 
4SStfLOW^jn:u s^F^Wtw^i/P (s 

H) <DnWti£&ff5a «otn>/1l/-^2 3 4©-« 

£2. OVC&^o i^Th7>yX^ 2 3 5HONt 
&D3>r>tCO 7Bf^Xft-^nvC0 7» 
W<&oT«X, ^^Tl/-1f-^^-PO^W* 

ft j&ffs»fp « BMrr s -t ti§ 2 in a co w^»f^© t e \z 

l*±#L& HI 8©WtB*6"bW6^a 

IF-Po#ttlSI«^7hU h-cd««&1' 
-1f-^*-H2 5 9C«l/ftt&» M*Pott« 
d>LTLt5o feTf^I— ©3tm**#S&a&fcH I F 

S-ft&W-nff&S&K i:oTa>r>^CO70iff 
VCO7ttllH[B©i83e«HEV0 UO^iEA I F fC 

-if-^-f #-H 2 5 9©3tw*f*«iiaBwea:Bii; 

P (SH) =4mwCK«*n5. ^LTI1[1I@^B 
iW>yMhD-^s 4 6 fcJcDii-^^*— 
;i/p i c 2 4 5 (ciWtav^ p^B^i/^;i/P (on) co 

0 7<OSJEttiaffi_h#fcJ:^ffliE«BEAV2fc^iB^V 

0 4fc»j&**u *i/Ta^a»2niB©B3^ffton 

21©J:5lCl/T^vH9«*k^P (SH) fttf 
*<i>*&tWVV (ON) tt«€ft[llB<0«#KJ:D 

P (ON) ttl»abfcJ;5Kai*5 s -^»a*«»^T 
£fcvY P^Ujei^^^fcaV^Ttt^EP^^Bl 



-731- 



(18) 

33 

tPttffto*TV»ftv». £nttlilKj&t***fcaDK*fca 
BWI&Wa t> COTS 0 LTfe fP^ffiM fcnt-tn 

A3 6 0(i, ^f"^7*n72 3 9©A77*)££"5J 
6 0©Bj^tCj;DP (ON) BfO^fflTJiS: 

S^ffi^lUg-e^s. p (sh) WfCD^ffl^igfe 

«£Ett. iWEtfJl'X— ^7*137 2 3 9 (DiHtim&^m 
irER4 6 Lis* WIM^Ua-A3 6 1 fVftl± 

A3 6 o %Mmtz>z.t.\z£.x>. p (on) m, P (S 
h) Np<o3ta*»s«jEE*tifc««K*flifaz:ica 
t), tsmiMtE to— shir t«*Tr* 

5. t£oT. fi£*coj;-5tCP (ON) f$, P (SH) 

Ktf?lttfcWll«2:a*. 
[0 0 9 5] 0 2 1 ti0 1 3 C*5ft* b*-A^tillfllSS 1 

2 1 1 if-^mmm 3 4 6 ©psi @s&0-t?& 5.021 

V5P I N^-f^-FSffifflUTViS. $£-©tf-A*fe 
ffigg 3 4 6 tt0 3 tC^f «t 5 fctfBW* 3 0 1 ^EP^- 

m*. ^T/WXfiRtX>WX©%£&1t^;0*#y n* 
>5 ^-3 1 3CD0tetJ:5tf-A^fi^it^|l)-r-5 50 

fi**tJB< a*. tf-A*a« 346077- HWttft 
fSSR 5 2 tJSflR 5 5 ftabTjtttWT!**»» 
n>A°P-^2 6 2©-IAMfI:iSSnt^5. 
3cfcn>/11/-^2 6 2©+«A*afpfcK»tSR5 3 
tR 5 4T#E3nfc«EE#Jg#[R 5 6£Sl>TPM[J£ 

-5„ ^fcn>/tW-^2 6 2C9+{fflA73fCti, ^-f^— 
FD4 0, fi*tR5 7*ai/TXUy->-aL*— ;VHp|* 

«JbfcS 5 Oj&tEPin^ns. cwxW^j*;— ;i/F*T£ 
tES5 0IJ, MriBT^D^X-fy^ 4 OXfJT^U 
^X-f 4 lCDtHTJ OfctHrtaSB^RcDtH*) T36 

3 (0 1 7#J$) . 02 2 (cn>/1k-^2 6 2©-flJ 

n>)\V—*?2 6 2© + ffi!l^SJE£©W«&I*-?-©R# 
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■!f-K-2»tf»ifiSj6-Clf— A«a»3 4 6_hSiB^-rSi: 
k*-A#rffit§ (P I N^-f^-H) if)W7tS^ 
n3>ni/-^ 2 6 2CO-fliJA73iSTfC(i0 2 2 CD a, 
bcoigP^ATJ^n-s. ^-uynv—9 2 6 2©+1fflA 
73«?CO«JEE^Xky>o.*-;I/HBl^«ES 5 OjW? 

o i ©«jS38*ffit-*»#TrflnE.*-f «f-flj 

if — ffl7J# 6 mwKT©^?:*to !I©ffl7J 
iS^&fe^J:5tn>/iv-^2 6 2 ©+«!«£& 

-jtfcbfc«#m*«»ttt:-AJiftas 3 4 6 
nz>ytm\z£.r>±m\zmkVTV%.5, xwy 

0^£»*^#V>#g-ftV 0 5 ®«£Efc/jN^Vi«-&ttV 0 
6©mffi(£&3£5C«IEL'T^3;i<i:t;:<J;D, 02 2 
\Z7K-?£5\Ztilj]%LB$:m£— fe\zQk~DZ\t1W%Z><» 

[0 0 9 6] 02 3 tttttEtf-AtttflS! (P I N^-f * 
— F) 3 4 6©M0T$i^ 0 2 3t£33^T4 1 0\t 

&ytmT. 4 i i a i 2im?s. 4 1 3 

Blz-f-SSh'-A, 4 1 4H§3t^TM^-X, 

4 1 5 \mti <) - F«£^*ven*-To 

bTV^P I N^t-H«S**f«2. 5X2. 
5mm. JSSBIIBHn s e c©t>©-??&&. k— tf-t: 
-A 4 1 3 1WJ ^>3 7- 3 1 3 0[S|tefc<ti9— SCO 
ISTi 2 3 ©fcBWifilfcjtSattTVi*. ^LTWta 
P-+F-H-A4 1 3*sWffi§)tST4 1 0_h*a®-r 
Sifffil/- !f-t-A4 1 3CO^a7jf'JSi;Ta7j* 
SK^SfEns. rcoi#02 lV>U>rtV— $2 6 2©- 
«A**f OA7J^tt0 2 4 fcTpfifcg ta*. 0 2 
4TA*«fl?lliHfffBS^*?4 1 OJitCVXi^a^ 

^ntss^*^4 1 o a**t*3fe#ihLTv^*©^m 

Cl£ffl3n5*"&££fC@W£LT*3Dg7t»T : 4 1 0 

oss£-r5t>©T&-5„ ^-3T^tie>©^FS-&&**-r 

*fc«&Wia^*^4 1 0 ©§ftffi±IC lx— 9*— f- A 
4 1 3£:Sifi;*1i-&VV7XiM 1 2*ffi{Wt5rt(Cj; 
■a TWgE«ffl±T©b'-Affljill#©m7j^f in^ES± 
^12^X^4 1 2ti0 2 3 {C^f <fc 5 »C^3t 
iH^4 1 0©SMg|5»RtfS«4 1 19ltttLff^«$ 
* & KWft\Z 4 ft ttfc«jfiK L/fflfB k— »f- 1* 

-A4 1 3B^©4ft©^©g|5^S:jijiLTV^i#© 
^ftfrlB§^^4 1 0C^S7c5«fc5(CLTV^o C 

©± ^ a*iiR:-r * cttio tfifavx^©^gK»©w 
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mmz z t \z xmu^ >nv—& 2 

[0097] 12 5lt 01 3\Z&i1rZ>mf7—?m& 

mmmrni 1 9 ommmtm-v^. zo^^-pm 

§K12 2*^©9I*f-^S5 7 £P|1^3-tt5fflSffi© 
IMXfc^fettTJJfitOJfctefrS 0 l±ffllU7l:ta 

5 s — 5 7©^-^ft^£E^.SK£ft±3tt3;fe 

!f-*WB*l 2 0 tCjtWf 5. *3tV— !f- 
SH^^i-fXIslKl 2 2{c2#LT«ffl^'7 J 

[0 0 9 8] El 2 5 fcfe^T 186H, 
Jft 1 2 0 &OWx-^«&fliiJW[aJiig 1 1 9 f*J-i?©fMffl it? 

K 1 8 7, 1 8 8ttff*5r-^«>«att«©*ll, X 

m*ft5*<y>?/?-c?-T&z>. i8 9«*ft?ss 

fTHt9 D y # AVPX©**P# □ y ? tft D fg»8SE 

rsBirci'— t-A©*^*ai#fe i F^M:ti 

ytTS/WX Oft 8 MHz) 1 9 lte-f 

1 9 2iw>ft>xiWMtSfxh;^->'SS4 

•f£0B&, 2 1 

x-fXIalSfcl 2 2<tD©EP^-^t©MWS:fT5v;l/ 

g^i^+h 2 1 otitfifBv;^7 p ]x-^-y-2 1 ia>£© 

8 tfy hA7l/Jl-T-^S-> t J7;>ttlt4->7 hi/ 
i^X^. 2 13, 2 1 ^ai^x-^ft— PMBflrt-S5 
•<>^t l J-T^ ; & l J-tIB4 0 9 6 b'y h> 212 
(4*iB7'f>^ ; 6'J-2 13, 2 UiOTFkX*^ 
2 1 5tiWI2?-XhA°^->^R^S:M»-r5 
f§^£f£&fc&©xn— 2 2 6, 2 2 7, 2 43 

[0 0 9 9] Z\Z.T°Mmf}>y>? 1 8 7, 188©f¥Sf 
I'OViTUSHJ-r 2 7 51JM> #© 

ns 7 5 £S§£-f£o 2 7 6 «*¥7Jftf2fi&SH$&tMft 
feffi©*^>^-rfef3mflBMffl^^>^ 1 9 1#><S>©Q 
7 ffl77 (tT5** 1 H s» h¥ffcfi*l) S 8 3 fcS^T* 50 
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fS84 Sffi7jT£« 2 7 7 «*¥;£ftieS*S7&B£ 

^j*5*-7>^T-feDBfrtHHx^-8 \t? vmmns 8 

(7-f FY-7» fg-^-S 8 5 &ffl73-r^)= 2 7 8IS 

1 8 6 3j>e.ffl*Sn*ffltt5fe«fi« (^-vh^XO « 
7 4B.tfXU y-f7Uy-f2 0 4©Qffl7Jt£2A 

*t-r*y-M 9 8©m73ic*^T*<?>-h*tfft3 

n^-^hi;7 p *^>hm*S 7 6^4t5. 27 9 

tt®je^ri^ie«iWF7tt«*«>ffl* 9 » o mbh# 

y-M 9 8©a*fc*t?V>T*^>hSffS:Vv A— 
^X>F#«7>Mt^S 7 7SUl7J-r-5o 2 8 0}i^(t 
Tjft^X h/^->ftiJWffi*«7>^fc&Di[ffeX'J yX 
7n-y7*2 4 0©Qffi*fC&^VVT#<£>F£fTV : <, 7" 

x YA*>~>mwmns 1 9 *uwrr*. 
[0100] @2 6itHi 3izmt^>^—y^x 

@»1 2 2©PiHB[ilfS0-t ! $>^ <) 02 6tC^iT2 6 3 

m^-* Arenas 2 * son v> Y¥-*mtt<¥mmi 

7j#- K 2 6 4 tin HlWf©Sr-?li© 8 
tf7S57f, 2 6 5H-f>^-7i-fXf^;ttS 
59ffl©h 5 >>~AV> v~ A*t?»S. 2 6 6 Bt- 
MXS 5 9±©^-^©^Sff55 J -^MiRfl^S 

6 0ffl®T3-^, 2 6 9tSnv>K^— iS'Rtfftl^ 

>^*w»-r s bus Yffi^©«w[5i^*^n^n* 

[0 10 1] *Ci , >^-7i'f X^©I¥M!C-3^T 
SK^TS. 0 2 6 tCj^TS 5 9 «^|R)tt© 8 fc'y h 
X— ^A*X, S 6 0tif-^/US 5 9_h©-7 J -^Sf? 
i^TlDCOM, I DSTAffl2i^©I^tl;J;t) 

Btfta^-^/N'X S 5 9 _h©^-^^MS?-r^>o S 6 1 \t 
i prdyt^sijw^i o omi<7 i jw.m-?foz>zt 

*%\t>lkZ>m j %, S6 2»IPREQTf-^«(iS2 
iD7U>h«M^I PRNT»ia)^SWt5« 
n, S6 3ttIPENDT*5 i -^«!IW«2fllttC©M^ 

sasiscitfciDBJ^^-iS'oaims^-ra. S6 

4BIHS YNTEP^-x-^ >©3ttBS*ft^, 
S 6 5KI PRNTT?X'U>hlBS&fi^©^, S3 0H 
nv>HR^Bi^T ; -^©Xbn-X'©'^-t?lif&^I ST 

b, s6 6taiBSYT»mriaxhp-^m^s3o©ji 

mWWR^Xx-3'Xx-^©x-^*iJ«SI52fi!lT©^ 

[0 10 2] nv>HS.tX3J^5 i -^tth7>^-AV 
V 9 s—rt2 6 5©W^7-T>S7 2CXr- ^X«M# 
^S 6 8*tOFFTa5Si:#t±i73$n.5o tBA?'1'>S 

7 2±©7 ; -^tiXhD-^ft-^S 3 0CJ;oT'7 ; -^ 
7yf2 6 4fc7i'fSn5. ^LT3-7>Hf-^© 
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«&*iwiiii&Kaie.tt*. sfex^-^x^^-^om 

F£EP^fW$P8M 0 0 4rT£R«c££J:t), ^©nv 
> F (Cjt*jSL.fcX^- ^X[*}$£Affi^- h 2 6 3 © 
Xf-^xf-^ffl^is 7 l \zity FT^. -fey Psn 

fcXf-^Xf-^S 7 nih7>->-Ayk->-A*2 

6 5 tcAX7£ft£<, AASntT-^HXr- ^XtSJgiJ 10 

mns 6 8^0Nt*«i:T-^WS5 9±[Cffl^-T 

[0 10 3] *EP^«iJWg|5l 0 0TffiffltS3Y>l { R 
tfX5r-£'X©PjSffl&0 2 7, 13 2 8 fc^-n^n^-To 
02 7 tC*H:>TS R 1 ~6«02 8tf>©Xf-^Xl~ 
6 tMKt5Xr-^XI^nY>H, PSONSgf 
S§3 3 lC0?HJf^<7-&iSif>$#S/^<7— ir— ^3V> 
F, PSOFtJflWB/t?—. t-»©«i37>« 
& D , #fSSWfc «7— k-^n 7>FPSONti 

D««fgg3 3 1 o^c-sii^atttfisao, 3? 
y-sasoffl^Ttiiins-a-T hi— (DUMtt* z t 

tf~T?^Z>„ CSTUH*t7b©-hSM^3?> 
F, CSTLttRC<TRf&£:3V>]*, VSYNCB 

V>F, MF 1~9K#3IL ; E— HO^nY^K, T 
B M 1 ~ 4 Bffltt±ORl=PB»ft«Sffl«-r S h y 7/ 
3flFAV-$?>Jtfc3V>F, SOFByt^l^ 

[0 10 4] g|2 8 (d^TJffiJKSI+ttfflJfficDiS&iffij&tff 30 

3 5 4^jfSn&' tS^tXT-^, VSYN 
C U *XX MiBJ^IMWtt 1 0 O^VU > MB^fg^rS 

tstte.-e-^x^- ^x, h±©/r®«*-fe-> 

^X, h-y^/#hAT-5?>«Suf2h^^/#hAV 
->>>nv>F (TBMl-4) TlR^nT^Sh? 40 
y/^hA-7-v>«t£^£^-rx^-^X, #-fe^F 

tt^nTt^*ty FwtMXn-F^-rxx-^ 

X. fx h/^ >f t>Xttf X h/^>f t>x« 
tl:i-3TBEPWI^^StXf-^X, <?X 
5ttSStxf-^x, a 0| 7— k— fWiMBnv— 

•k— ^3Y>P (PSON) !C<fcoTA 0, 7— t-^- 
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T. •y--t*xv>n-;i/ttX5 : — i?x 5co-9--t*XT> 

Wtytil&ut^t. hi— tiUthi—fcy 
/1fttC hi— iSmKfc^tcZ. :/> 
IJ7n> I-© FT^UTl^V^t^-rc ^-f$> 
v*X 7-«E|3^x-^ ©teS fCSPg^fc o Z t &m 
-f, ^*S&»tt£*S©t:-^ISfr«8, SlFUSEtl 

nm, fem^izmfttf&zz.iiZTK-r, u-*f-®m\* 
LxbMi£®&mzmLt£^fo%wtMi£<D®mmzm 

■f. t-hn-^3cMtttfrffiai 5©S^a-7^^ 
gffit~SLF9A©3^*^llft*er, ii#S!l32««^ 

v>?ism%.mizmvmmi(D3im& 

>&W£Wi'£'F& £ Z t ^tl-^tl^To 

[0 10 5] 0 2 9(4BI3(C^^^!S^#:3 0 l±©fcf 
-A;tSg& 3 4 9 Sr^^P— If-tf-A© 1 H©3!3Sl 
SEHt^w^^lSHfttcA^H-A^ta&SBL^-^ 
©fMS^Oftgll^Sgt) LfciTSI.., 02 9 1: 
^T4 1 6tek*-Ajt4|lfl&!&, 4 17Ht*-Aa 
i7^T$flf-AffiKTjS4 1 7lCSLfct*-A« 
#UJ>55-3 1 3©^©®tCj;0Wfra0TH-A* 
S^^4 1 6J;D^©t:*-A^^P^T-5. 4 18 
ttf-AM3 4 6 ©t*-A^ffiM#&,&£^;U 4 2 
8 F 9 A ©£«H, 4 2 9 tt|W| C < tttiUmZ^tl 

•^n^-To 4 1 9 tiffl^-y--i' x*a 3 (Dmm^m, 4 2 
0 urn c < nffim&itti-r. 4 2 1 «;aii5-!M xa 3 © 
mmtEffliffi, 420 «i^i;<**M : £«^-r« 42m 

R| U A 3 tJ— f X*©J«©f -^JiBS^, 4 2 2 «R 
[0106] 4 2 3 Umm^-i XA 6 ©ffllS^Sffif, 4 

2 4 ran c < 425 X©X-^«i^H 

*£, 4 2 6 tsiwi u < ^-^«a^r^*-?-ti^nat> 

To *fc4 2 7Hffl«©*^^gt>f 0 

[0 10 7] d4tit'-A^S4 1 8 J;DA3-y--YX# 
jXPI^STWSgil, d 5tJ|»Ii;< A6it^X«^l«^ 
^*T©SgSI, d 6 KR C < A 6 tJ-T X©#^T-^4 
2 6 *T©ffigt, d 7 «A 3-tJ"-1'X©«jX*l7^S^© 

ffin^-^n^nsf . d 8 ti H-A^m^. 4is±da 

3*'fX-C ! ffl^S®4 2 0 $-e©|g|t!£S-r<, S&d 
3ttt*-Affi— ^fi©ffiHSST« dl4, d9, dl 
0 ^-^n-t'tlA 3 RTSA 6 IC^tj-S^PU^^PI^* 
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ummmtp.b&4 2 7 s*ic>K5a*fc»*KiK 
ioTt'-At«B4 1 8ipt><DS&m&mtb&& 

Ka^TiO, f£oT»HKXK£lirTli-AlfttH»3 
ffi«lxT«pBI«ill5 i -i5'©«aftff54W)9«*«. C 

[0108] 83 011 029 ©fflJffilK EP^X 

03OtC43^T, 4 3 6BA6MI, 4 3 7HA 
3%ffi&^, 419, 420, 421, 422, 42 
3, 424, 425, 426, 4 2 7 fCO^Tte0 2 9 
tH*©tt«*^-r. 4 3 0 ttfliiKOfctt, 4 3 2Bffl # 
«tt^it^[Sj©x-^^a*WA&^> 4 3 1 BA 3 IK X 
©ffiiffi^*> 4 3 3 tiA 3 IK XOx-^^a^-JRTj* 
£3tt\, 4 3 4ltA6*-f X*©ffli6S«SS. 4 3 51JA6 

ik x©x-*»&#*rr&*3i"r. 

[0 10 9] #Cfc03 1, 0 3 2©$KA?=-v— 

[oiio] bj^mwski o oou^smm prdy 

O (S6 1) A^U>h W) TiTUBfcttiBfcfc*. n 
R#{C7'J>MSM«^I PREQO (S62) #tBfttt 

jifc&3„ tf — f*-y;^LDONi (s 50 

4 9) *t "1" iZ±L±2>. uOft^S 4 9iCiD01 7 
©h7>y"X^2 58£:t>£it£o i©tt, 02 5 
fflf-^ffl7U •^7D7'/2 2 6 — 2 2 8«-fey 
tlT*;6-f. f oTS¥f-^fitS 4 7 Wv't H>> 
fi^-S4 8ttftC "0" tCftoT^S. tf — f*— 
^;PS 4 9«t " 1 " , ftf?^-^ "0" , 
^S4 8J)5"0" T&-57C&0 1 7 coy- h 2 4 6 
£U 7tD^X45/f 2 5 4*^>C^:5fcJ&^tUw 

9-%y* h*K*-H 2 6 o#»fpu ^t>^2 43 

3 2 *^LTtA7>^2 3 9*«l6fPL, tf-lo 1 
-Tf^LRDYl (S4 3) #fe£TS. #Cfc*¥H» 
fg^HSYO (S5 4) fcRU8LT#'7>"^2 7 5fr£ 
-y->7 P Jl/^SMPTO (S7 5) ^4tS. ~©M 
§S7 5l«KXSirr§0 2 9iC*3tt§4 1 6 
~4 1 7©mcDE«d 3 (i5-f>©(B» trffi^-TS 

flJ/Bl/fcO-f-S. SP*., £©«-^S 7 5(C<toT02 5 
©^-M 9 3«lt. y-M 9 4*5*>7 P )H^ 50 
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40 

S4 5*^tu ;i©ir->:/;M§^s 4 5#qai 7©y 

-h 2 4 4^LT7tnW'79 : 2 3 6£:t>31t 

s©t, miEmm*%ifiv—v-?'(*-Y2 5 9m 

^n-S^tlC^O. £ 5 LT74" >^©7t*WlE^ff 
ftS. PTCTO (S7 6) «JBiK©3fciS&Sfc»Ttr>5 

*^>^ (^-^h^7 p *^>^) PEC 

TO (S7 7) Kffl«©**7ffc«&lfea , r^*#'>>* 

^S^S^lCfto/cBf, VSYNC'J^IXh® 
Xt^— ^X&fl^gBfcSiS. iLtltdckD VS YNC3 

T>H*tat, -enssttit-stPTOP <S7 3) 

fflT-£©^£HSYNC©5-Y>&£8;l$&*-5« ^ 
«HcLT*©fl*fr5ft*Ba«<ai (^7&B) 

*. «r>6©«t 5 a»*jWf t>n*t, vsyncw; 

&7J>7> h-TSo (Kt h>y^©«[^i Ommi-fttfcf*- 

©#KttJfcTSx— ^S^^-fciry h-fS 

-5, ^«fcLT^hA©eH^J6?>n-5. 3KV-fc 

£ ij£S#<^SftJ&TV^©^02 5 ©-7*— h 2 0 1 
T$.5o LSTO (S7 8) femW&LZ>tcSb<D7Vy 
7"7ny7'2 0 4 ©Qm73T& 0 H S YNC(;i-3Tt 

h^nS. rffliJt-yh74MiR2 5fflLDONi^ 
(S 4 9) tCAoTVVTU-fe-7 h7-f >Ba^tt«*^ 

U-fey MC<fc0 7U77 1 7n77'2 0 4 ©QtfJ7J#*f££ 
L, *ny*B£@fcl 9 0*HB*»««1 8 9#5© 
^D-y7St^. C:©^ny^ai*|H|»l 9 OltaS 
81 8 9*>^©7D^7*4»ffll,, K';Hfi©OT 

tHTj-r^o c©m77tt&*i*a^eiiT2a«c9ft^s 

8 2tS8 7C&^TM. inti^T-7'f>»© 
HJWtf»£5ft*. VDAT Wm^—Vm^ (S4 
7) Tf, P/Sffty7 K^X* 2 1 0 cotdf^t J;o 
Tv-'JTJI/x-^tLTmTj^n^c BP*, p/s^m 
y7HP-7X^2 1 0te#Dy£'5££[5|B&l 9 o*>£© 
ft-^S 8 2K«t^T»f^r*««. n-Hfi^EP»^n 
&V>l$kiffl7jS 8 6\t "0" t&oTiSS, (k— !f- 

5~D 1 2«5WJ7^3E«UTtH;*rr*. £©£€, y 
-h 2 0 7~2 0 9tJ:oT8tfi/ hfc 1 IhI©MJBT?D 

^£S*t, 2in&MI|-rS*«7>^*S02 5C1/7F-7- 
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2 7 6 (f-?BB2 9 0d9, d 1 0) 
ty4 b-?—~J>tsV>5> 2 7 7 (f-^B0 2 9ffld 
11, d 1 2) TS>5„ £ ©*-&©-£ •>> Miffli^©** 

5. IIS YNCi^tMII/TLSTi^ (S 7 8) ifl 
itiZtyV -y7°7Uy-f\ 9 b^ti, Z\tllZ£ 

D^r- h 1 9 8#fS§<£>€, TJ'i'^ 2 7 6tft)<y> h£ 
M#rfs. r ©«-&©# MS fcfy^n<y27£i t* 
i/ h«tr^^> h-r-5>«T«^:<, 8 fcfy He 1 

hf-Si!.*: 8 tfy hftC{fiT< ^>tsy> 10 

hffl^J&l^^ hT— y>NLra, 7^hY-y>NRm 
t^-i+T-fe-y N-T^tLSTfS-^ (S7 8) i^WJLfc 

ly-HiBM (1, 1) fcftofct*©#-Y>ht» 

[0 111] ^O^tUT^M^LMOT (S 8 3? 
0) teORy-h2 2 2®m*T&5o ^ftte^ 
tiJ2 13i2 1 4©V>fn©y— ^SSIffif -s^aM 

^7n-^2 0 3ICioT$iJ»^tl-So BPS, CCD7U 

y7"7ny7'2 0 3 (i^ a v v iv^imw&n^mz 

&1lViWi&&2>Z\t\Zl3.<05 l -b2 2 0t221 ££2 
fcW< c:i:fca;S©-CCtlfcJ;D5-f >^U 213X 
B2 1 4<Dm7JDOUT5&S^.t^m^nS. 54* > 
/tU2 13, 2 1 4-\0#^jX^^-f5>f fey- h 
2 17. 2 1 8*S^SfcBB< CtlliSDWSnS. H 30 

[0 112] ^CtCLDAON 1 (S 8 1) 

[0113] z.e>mv>mmmsiz&-oT\$Mttmytfa3 

0 1 ©i*|B]4ffitl^TI/- tf-^MWStlT&^if 
£\ «*fcf/h1H\X©flltt (04 3[C^fffllS4 5 80 
SQ^B5^A4^) \Zh1t> } Q&Ll3.^W,'&ifi&<, Z\<D 

(«*tfH4 3C0ffitE4 6 1) T&oTfe, 

e»R»4 5 9rtT*s) . -0ct3icSB#Mh^— ^ 

it>5KK*tibS. ^-JlT?*gBT?«, 0 3 lco^-fA 
9*-*— h Cast «fc5fc, ltfcOfflffiffi^oWf'jWKo 
fcia^t54'>y-iS 7 ^>fS^'LDAON 1 (S8 1) 50 
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zom^Mfflmzm^-pm^vnAT 

1 (S4 7) ftMtWWK^SJc^KL, t©»fp{C=fc 
-p TBI 4 3 t^T± 5 fci&>m©lfc&[B]£:mfcg-5 5K 
> <#) 4 6 0ROt4 6 3Sl ttaffljKffiS&CDBP&K- 
T«fcS<«fc5(CLTifffi^S|^SLTVi5o £©* 

7^f-ifLMOTl (S 8 0) CDy-^fci5ttSS«F 
SPiy— ^ L D A T n © 1 "2? tu©^— ^ L D A T n - 

t>ftffl«*a»©EP^*«ff!bnfc»cs»iWK*< fe© 

[0 114] #cfc|2|3 3 7JMI2I3 6 £fe#JiLTIW-r 

[0 115] v"V F^ft^S 4 8 ^^©fl 
SPSiMbE^^^'J 213, 21 4©y-^£3?5fc 
A7JT5£«y-F2 2 075M2 2 5 £, 3ffl07Uy 
7"7 D5»7'2 2 6~2 2 8 R^©tt}^J#J©y- h 2 3 
1 ^©5*., 7 l JyX7ayX2 2 

7tt*2f|iJ (9-r>*|fiJ) Ol/^HD«fttI^<->t 
7Vy77uy72 2 8«»££|r) (Sit 

BP%, M^* l J2 13^5u»f. 

7U ->y7Uy^2 2 6*ty MfcttSi, Wl©7 
4'>7?[6]©y-^^7 , 'J •7^7Py'72 2 7tCAoTt.i 
^©T, MAfiEBfiOT 1 -*** "0" ti©f-^di 
"1" ©«OifC->t K*7ff#S 4 8^ffl7J3n 
^I«tCHti©7'1 , >©5 ; -^«hiie©^'f >©T r -5' 

h 2 2 3 Tit^sn. «*HES9-f >©y-^ 

*t " 0 " HU© 9-f >©|SI-7j<^rBl&glC^lt-55 i -5' 
*t " l " ot§|;7'J y^Dy^ty hStlv-v H 
^B^^-T*. ift, W7'Jy7*7n^2 2 7, 2 2 
8*»-fey h$ftfc£^fe->^ F^W^d^-TS, ^©tt 
tt^gl 3 2 ©v-v H^T 1 ^ hft-^S OUT 1 (S 8 
6) , EIJ^y-^W^VDAT 1 (S4 7) , F»7 
I^SDATl (S4 8) tLT^LTti-5„ 

[0 116] 13 3 3KifffHv-^ F r >^3t*ffl^/cCV>*-& 
©t£*©S#A°^->£^c-rfe©T?&0, 03 4«f5IB 

ib^o -©i3tc, rpj (»5:^&Ep^bfc<h^ig3 2 

[0 117] 03 6l»S 1 ti«S 2 

tttiPATi, PAT2S-. mw.tE-kmmzmytfo<D 
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1, R2&^-n-¥ f tl*LfcfecD-C ! &So z\<Dm-ettms 
ri4~2ij Stt(fiLfcfe©Tfe?). mmizm-r^o 

\zm3 3 l:it/^->©#ttPAT l&tfR U03 
4 fc^tV-s" * - >©Wtt PAT2WR2 ligfr o fc fe 

^JHI:*^t, 03 6CD#ttiaRl©itiDl 

3 4O^tt0R2©i|6D2®^^^<ftt5T^?.S:t 

w, m3 5\tmMi.m^mytx.^)i^-t(Dm 

ffi&^TWWe&iQ. V— +>*— MWtP (ON) ©X if 

6mw, 5^Yl«f«»fPJ*ftP (S 
H) ©X*;i^-«0J;U*4mw,!:LTV>-5. 
[0 118] &_h©>-Y HWSSSt*5t*©J;5 

[0 119] t*-A**iC<i;DiB«7t#:±!CfE»'[f^ 
tf-A&SfflgfcMJ&t-TSEirrS 

2(D^jS£^r-rsii— a (imep (on) rot (of 

F) ) C*^TEii£fT5£#£, (WEA*^-*** 

-A tiSiATS 1 X«S 2 ©«flE«f»|Wfcft1frs» 
3©3t« (A-7h-» ©H-AfC^rjiaSSff^t) 
©T?afet3. ^©#^©P^©WSUtt, mtitf-A^S 
SJ*^?^ >ftfc*^Cff*>n*t>©T?**t*, (a) 

l, *<Dmt$i&<omm$im®y : -*®tt&m 3 ©a* 

©f-ATtSt«.'iStf (b) xfc¥7-T>[Cfe^5 
SftW^-i'^©^— ^i^-©&Btcffi3-T5^it^|nj© 50 
fflf|Hl©7-f >©x-^t*it^b, UK (a) 

[0120] ft, wwa->^ P9&frr«»&, cattim 
©a* ciw«ft<«fflu 

t*W*L-^ 0 Z\C0m^\tm5 5<Dyu-^^r 
V>h*tti27^f rsONFv't H^ON/OF 

fj T*^o »-5Vi«A^.;i/ffi^tc r^F^ON/o 

FFj X'f vfS»UWl'-i'*«ttll:llR?*S 
[0 12 1] H±oJ:5&^ H^*SSMnna, 13 
£3©-?W^iftS£ig»32:i5&*-C£5= #tCiSa?anf 5(9 
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- A IE® ft fc * tt 5 $£*© 2 flt If- A3SS IZ «t £ tea* 

>©BJ ! ?«flEtftJ(Kfc*&i&. 40X40 HvMi# 
OKHy h©St^7*>Mc#LTfc^©EP^K&iet 

fc <fc 5Jiift&±T© tf- A ©^it;£|Fa©®*i©flF$«H 

[0 12 2] ft, £*«*£W'fc*iWfc0JlHiHR©* 

[0 12 3] *[C#«MiE(C^ViTH3 7 7SSH4 IX 

[0124] HI 3 7 »«rlS#^ffli«£tmSllS& 1 6 0 1*3 
©— #lJ**!&5rcf *>©Tafe?K ^nttSE«iSON/0 
F Fil^S 3 5 fcJ;-3TttfPttWjWffcn*«EIWIIIlI 
SS44 5t, JL©SJEEfW«|e|j§&4 4 5 fcioT 1 JfcW;: 

ffffih^>X4 4 6 t, ffE>5>74 4 6©tfi7)£K 

sfEbTB8Kffl^®iiiafir«^^-^^ 3 o 4 kwdbt* 

KffiSB«llK4 4 7t, flHt?*-5>+ 3 0 4 fcftftfi 
«§it£ A* L*n««ffifc*ifcr*«rtE/«EE*JftlaJtt 
4 5 0t. £©««/«JE£&leII&4 5 0©ffl77*-73 
©ATJtU Hffl*ifMBJEE5g£|II&4 4 8©m73Sf£^ 
©A?7i:-r-5^T>7 ,> 4 4 9 tCioti^ntH 
*. WiaW»»ip«ffi^[llSS4 4 8B7tD^I»f 

3 6 fc±-3T*watuia*iw«ep«BE«iH*"r 

««k5lcat>TV4*. ^©i5^«^!'±nti. WW* 
2p«ES§i@?S4 4 8^e.©ffl*tscf€r«jEE«»ms 
4 4 5ott)*w»*^n, cnfcat^^TiftjEEa 

*3fl*«*"r*t*K:, ^©^^©SSffl^ir-^Y©* 

«*m«t/mE*«iiHiK4 5 o tcPMnb. ^©mTimffi 

t»ip«JEEta^7'>7 p 4 4 Q^Ctmh. W#*«— & 

■r* J; 5 fcWW»^^fft)n.5©T?ta*B3jD«jBE©^ 

[0 12 5] uCt, 77"D^ftiJ||«^S 3 QVtomz 

~Di*m&\zm.wtz>* 

[0 12 6] mjtVfS 0 1 &JH3 8 

Sl/fefefflT*? H5A01S4 5 1, 4 5 2, 4 5 3 
KJ;^T^n-fn#tt*«^oTt^. 03 9f* 

fi«2 5 < C©,t^©=&H7A4 5 1, 4 5 2, 4 5 3© 
H7ASftA«ii|l DiSIittVOt©H«S^t#tt 

5gfc#t3fcse)fcttH7A}*A** i v&mtt* 
•Snt££^Z\£\Zif3:%>. ^J^.(i0 3 9lC&tt3#tt4 5 
l©F5At^^T[i8 0 0 V<D%ffiM&%:U~lfzSblZ 

izmmm&mkmAvoKtti&TzffiAnwimkmA i 
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tAvo' o \zmm-$-z>mAnmmtm.k i d' mm 

^ttmrfHRAM 1 0 7 KlAoT^S) . £iI-e«A** 

frzmmmmmm&nm.\°si&i 6 o i*i©h!«*p*)e^ 

^[HlSS4 4-s.<D7j-aifm^ (A^mjEE) S36S2 
V, 4 V, 6 V tmttS J &T J £Z>Z\t\z£.-DX±iZWi\ 
m^I DSI^^-r-S^t^T^^o 04 Hi, 7ta^ 
A**M (mi 5©D/A3>A ! -^ 1 6 5«ffl7J«E 
iffi^tcoM^Sr^-rfeco-pa&D, ^AaH^A3 0 1 if 
©fia£Bff!BiSarfc>-9-3 4 2 (m 1 4 ©It- 5 7.^) 

3 6^TOPL-T^n«iV^ 

[0 12 7] ^©iT^ft^X^TffifaWmWlE 

ti*nt>tiz>t>\-r?hz>fi^<DWifc%:m 5 6 axtci^-r 

5. HI 4(C^Lfc1t- 5X^3 4 2#tF9A©Sg£ 
tfcftrr^i. A/D3>/\'-^2 7 1 j^tV v^Wi"^ 
tC^glU r-^ f i^7t5 tMr-? D T n t 
fi«2 5 < COt^C0H5'AC0®ft^-^DT2 5 

?DV2 5*K1^ DV2 5+DAV(D}S#*fTV^ 
-ecD#ffii^*DVnS:D/A=i>A*— ^ 1 6 b^fcjj-f 
5. ?LTI4 5tSbfc7HkX r6 0 0 0j ©H5 
AHftr-^SRAMl 0 7^#ILTF7A#ttNO 
£i5B'J U S(C7 ^ - H/ty i'Slf-^DA V *WfflL 
Z>. 5<CR#©i*p7 i -^DV2 5£^I&D> 

DV 2 5 +D AVOmUZmK -^©SgiSSDVnS: 
D/ An>A' — i? 1 6 5-vm^-r5. ^-LT#«ffli«JS 
mMl 6 OOT^-n^A^lCVnSEPJUf^ (S 3 6) 
i#tC#*ffljftJESj(Sl 6 OOMWA^m-^S 3 5£0 50 

[0 12 8] ft, Tfffg'ftRAMl 0 7tiafiStlTV5 

^«S^6»)eTf*S«];5KL/TVi5. BP*, 06 3©7 
m WCT^t, ) fc^-Ti^tc, F?A£ft# 
5#©«9Jj5fffffc>ft&£*, H ^A32&T&nt;£ F5A 
#ttNO£fe-.y h-r-g>^£fcJ;D?X h+-&ONllL 
fcfW^ttRAM 1 0 7©F7A#ttNOI'J7CF 43 
5A#ttNO©#£&^#fTfc>tl5<, fot> ■?-©«« 

[0 12 9] «±©±5&#SMiE#fTfc*l££, 

{kLT<bmyt#(Dmnnmz-fe\zmz.ti2>(Dr, mm. 

*flsC»t?<»«t«©«-F, W*«S©®T»SVitt 
«t D #©*ft£©3£*£l»lf:T 
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foT, ®3t#:g#:©iaS#14©A5y+& 
t>»ftnrS.5£i:lCfc?K JB3fc#©tfcB©16H*j£tf«» 

[0 13 0] #£04 7J5S05 9 07D- 7^-hR 
OT2 6 0 73fME6 2©^A7^-h£%#{&UTAi! 

«^*©»^*»fB-r*. 

[0 13 1] «gON©mtCK7X'1'y:Pl 2 9*tOF 
F, SfeffiX-f 3 6*«OFFv 7^7*Xh7 7' 

X4"yf 3 2 8*tOFF, /Ut>t-1 2 3AJOF 
F» IBS7a-Xl 3 OiWIfffcftoTVV&HJli, IMS 
3 8 4#t«fa (FULL) Tftfr>;0>$:0>#qMB£ 

liMCUl'-l 3 l^ONC&t), ftSSt-^-5> 
7"3 3 3WN> X+t>*-^3 12WNtS:D^ 
4"T-A (TIMA) ;5*X^— hT£. ^7-ATI 
MAjBWfJfeWIB t l&*^>h-TS£. F^A^-*, 

ffiMmmt 2%%<y>bTz>tu-*f-3 4 4&ow,z 

£5. T I MAtCfcDBfffit 2 5^<^>h2n-5£k 
— if-kT^^SfrrtWJStu -fix (Y) T?*n« 
^i;t i ma= 1 2 6#ti-Nfanfef ft—^t, v- 

nOFF££»3> S StCT I MA= t 2 7©NfM«3fiB# 
IC F^A^E-^, t-hD-5€-?, ^*9>y, « 
9mr^m7>^OFF£^-5. feTIMA=t29 
©^-fS^TX+t^-^l/f-f, HSYNCI/f 

:OV«*WBfS*U -TXX (Y) "tfafetltiT I MA1JX h 
(«±H4 7) . 

[0 13 2] 'AiZ fXf-^X44 1 OhK7Jl'j ©W 

ffiF Wft©ffl«B£*« rhM7*j ©77^5 
-A* >y ^fijfcj •C*n«*©«ffi*«7Cfcft» l/feSST? 

rxf- ^X3j tp© ir— ^tfij ^g^*if(|!gij 

sn, y- (n) ^^n«^t iA7 i - : ?x4j 41© 
rsffi^bj ©fli»j*tfft>n, <ix (y) T?$>mt 

■fey MR&L««ONj «>53J>«SH9jan, 7- (N) 
rabtx^ rjffi^Lj 79i^Sr "o" \zu r^gg^ 
>rj Tr»nti rxf^xfi-fhfj 79i7 "o" fc 

tl>. SCIPRDY ON, I PREQONfc&D, 

nw3'j^nwie*^^n«T i ma^x^- h-r-&o t 

I MA= t 0 1 tl/y*X ht-i' 1 4 9«L, TI 
MA= t 0 2Tl/yX N^E-^tfWlhT-S. C©©Pg-T 
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lj *§*>#fl»jsn, /- (n) tsna ri prn 
t onj 3j»s*i««w»ian, -rxx cy) T?»n« 

TIPREQ OFF] £&£ 0 V— E (T I 

me) #t»tp**5*«maian, iMt^fcttK tt 
i me= 1 3 oj j&qwjan, -rxx (y) T*nfctr 

I MEX hy^t&Di?ft^yt 3 0 5, PJH (iO 
«l) 0 SftS^Hl, 

-^14 3«tlfnONl:f^o TT I ME = t 3 
OJ TfcW-ft&iT I MEBX hy^iftOAfrFCD^D If 
-KBtffT* (£t±H4 8) o 

[0 13 3] *fcT I MA^X^-hU ^-HVU 
/-f HI 5 8 3&*ONfcft:tK TT I M A= t 1 J TS« 
S^E-^14 1, il7>^3 0 2 } ^«t^>y 

3 0 3, F^A^— ^ 1 4 7*n*tt#tONi&-5. 
TT I MA= t 2j TC^ 1 *-^* 3 0 5, *#S* 

1 4 3*«ONi3ft«, 
[0 13 4] TT I MA= t 3 J TiflSt? 1 ^— ^ 3 0 
6^ONi&0, TTIMA=t4j cot^tT I 

MA£ "0" 30>SB»X*— r^SbJ 20 

*t^h_hft Taiwan, ±«"c»na 

l&iK^-* l 5 l SiEfc3*T±8BI&lR*tf TRT 
fttltt TT I MA= t 5 j $i7*ft~DTfr*>ffiffi^-& 1 
5 1 SffiRS1i:TTR»«Sfr O* jfcfc TT I MA= t 
5J Ot^fcl/— If— 3 44SONSt, TTIMA = 
t 6 J Oi* t*«fir-yt 3 0 4SONSt-B. 
TT I MA= t 7J Tk-if-W^^5^£^X^ 

U -fxx (y) -etna rx^- ^xu rvs 

YNCU^XXhJ 7yif%: "1" £T£p -eCD«^-f 
V— B (TIMB) £X^— h^XflWG<DyU — \Z SO 
JfrffT* («±H4 9) . 
[0135] Jfcfc TT I MA= t 3 1 J Tf&iHS^E-:* 1 

5 rvs YNcnv>H^«tDj £¥tfgij 

U -TXX (Y) Tfcntf TT I MB< t 3 2 j frgjfc 
S«MU -fXX (Y) 7f*ntfT IMBft^hy^S 

(TIMC, D) £X^-h3i2\ TTIMA=t3 
4J TT I MAX hy~f* HMfi^— * 1 5 l#ih*-r 
So l"T I MC/D=t 3 5J Tl/^X h^E-^ 1 

4 9IEK* h-^M"»^3 5 40NtU l~T I M 
C/D= t 3 6J T?h^-«flE©*ft*«Wr«. BAE 
*t>K^«frtth^-«l&^-^ 1 5 9SONim o 

%tM-yI>Mftj AWj$n> ^XX (Y) T 
»tltfIif«»iillT I PEND/VWefflA3*«. -t 

cd»&#9>^£+ l <tu rhH7;tj , th^a 
a#«<i*j**sn*, wu Mia rvsYNcnv>n 

aW-tDj 0fl»Jtt**ft /- (N) T&nfcf TTIM 
B=t4 6j Tflft-^t3 0 4OFF, l~T I M 50 
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B=t4 7j TV— if— 3 4 4, Sffil^ — 3 0 4 
OFF, l~TIMB=t47j T^-if-344, ftyffi 

ft-yf3 0 6, s«»^-*i4 ls^n^noF 

F, TT I MB- t 4 8 j 3 0 5, ^ 

Sg^E:-* 1 4 3^tl-?tlOFF, TT IMB= t 4 
9J TF^A^-^14 7, »i7>^3 0 2, fi^W 

i^m^>^3 o 3 s^nftioFF, rr i mb= t 5 

0j T^k-HV H 1 5 8£OFF<ht-3o X, 

KflE TT I MB< t 3 2J CO^P— / — (N) T$> 
na*fc TTIMB<t3 3j £«9IU /- (N) T 
tnBTIMBXhy^ TIMAX^-hiTSo ■* 
<0»:/V— FV W-f H 1 5 8SONHU TT IMA 
= t 1 J OSBTaWI^Ul, H^A^E-^1 

4 7, iSt7>^3 0 2, te?tit7>y3 0 3^ 

n-fnoNtts, ^-iT rT 1 ma— t 2 j cots* 

?ft-/t 3 0 5, Jfc**^-* 1 4 3SONiU 
TTIMA=t3j CO^iTOB^ — > tj r 3 0 6£ON 
£TS, *fc TTIMA=t4j a>5#<D«9iefTfc 
V\ ^^fV-A^lXh^^t, StfA^-hSii: 

5, 1(1^-^ 3 0 6, SfSt-^14 3**n 
^nON^iiSo TT I MA= t 5J TV— if— 3 4 4 
ON, TT I MA= t 6j X^m^^-i?^ 3 0 40 
N, TT I MA= t 7 j Tl/-if— Vx-f #>5*>©«9J 
SrffVi, -TXX (Y) TintfTIMAS^hy^St 

5 (£UiEI5 0) o 

[0 13 6] rh^— «WF«fflX>f y^l 2 6j O 

tf rh^-- tzlsmm^v^i 2 5j on^S**Wj 
ww^ff&ton*^ttna*<z>Boa*t, stpf 

(Xby7y?if) * "i" tct*S„ *tc^-fv-E 

(TIME) £X^-h£^3o Xh77 4 77^ 
"1" mtfSTPFS "0" £U ^U>hl/^ 
IPRDYSOFFttSo STPF= 

r^bu *S*coW»j3Wr*>n, r#^uu Tab 
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